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1. O01mme moJ10KeHUs

Jucuumnuza «Xumus» oTHocutes K 610Ky b1.0 yuebHoro minana, BXOJSIIET0 B cOCTaB 00Opa3oBa-
TEIbHOU Mporpammsl Beicuiero oopazoBanus 35.03.02 «TexHOIOrUs J€C03aroTOBUTENbHBIX U JIEPEBOIIE-
pepabaThIBAIOIINX TPOU3BOJCTBY» (HAMPaBICHHOCTh «TEeXHOIOTMYECKUH WHKUHUPUHT B IEJUTIOJIO3HO-
OyMa)XHOM TTPOU3BOJICTBEY).

HopmartuBHo-mMeToanueckoit 0azoit s pa3paboTku paboyeil mporpaMMbl yueOHOM AUCIUILIMHBI
«XUMHUA», SBISIOTCS:

- @denepanbHblil 3ak0H «O0 ob6pa3oBanuu B Poccutickoit denepanuny, yTBEpKIACHHBIN TPHKA30M
Muno6pHayku PO Ne 273-D3 ot 29.12.2012;

- [Ipuka3z Muno6prayku Poccun Ne 301 ot 05.04.2017 r. OO yTBEep>KIAECHUHU MOPSIKAa OpraHU3AINN
U OCYIIECTBJIEHUSI 00pa30BaTENIbHOM AESITEIbHOCTU 1O 00pa3oBaTeIbHbIM IPOrpaMMaM BBICHIETO oOpa-
30BaHUs - MporpaMmam OakajaaBpHara, IporpaMmmam ClieliMaaInuTeTa, IporpaMMaM MarucTparypsbl.

- @enepalibHbIl rOCy1apCTBEHHBIH 00pa3oBaTeabHbIA CTaHAApT Bbicuiero odpaszosanusa (PI'OC
BO) - 6akanaBpuar no HampaBieHHIO MOAroToBKH 35.03.02 TexHOMOrHs J€cO3aroTOBUTENbHBIX U Jepe-
BONEpepadaThIBAIONINX TPOU3BOJCTB, YTBEPKACHHBIA MPUKAa30M MUHHCTEpCTBA 00pa30BaHUS U HAyKH
Poccuiickoit ®enepartuu Ne 698 ot 26.07.2017.

- Y4eOHbIil TutaH 00pa30BaTENbHON MPOrpaMMbl BhIcIIero oOpa3oBanusi  HampasieHus 35.03.02
«TexHOJOorusl J1ecO3aroTOBUTENBHBIX M JIepeBOIepepadaThiBAIOIIUX MPOU3BOACTBY (HAMPABICHHOCTD
«TexXHOMOTUYECKNH MHXHHUPHHT B LEJUTIOJI03HO-OyMa)KHOM IPOU3BOJCTBE») MOATOTOBKU OaKajJaBpOB
o oyHoi opme oOyueHusi, oqo0peHHbIit YueHsiM coBeToM YIJITY (mpotokon Ne6 ot 20.06.2019).

OO6yuenue no odpaszosarenbHoi nporpamme 35.03.02 «TexHosorus 1eco3aroTOBUTEIbHBIX U JI€-
peBonepepadaThIBAIOIIUX TPOU3BOICTBY (HAMPABICHHOCTh «T€XHOMOTHYECKUH WHXMHUPHUHT B LIEJUTIO-
JI03HO-0yMa)KHOM ITPOU3BOJICTBEY) OCYIIECTBISETCS Ha PYCCKOM SI3BIKE.

2. Hepeqeﬂb IVIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘leﬂl/lﬂ mo JIMCUMIIJIMHE,
COOTHECCHHBIX C INIAHUPYEMBIMHU pE3yJIbTaTaMHU OCBOCHUSA 06pa30BaTeJIbH0]7] IporpaMmmal

[TnanupyembIMH pe3yibTaTaMu O0yYeHHs N0 JAUCLUIUIMHE SBISIIOTCS 3HAHUS, YMEHUS, BIaCHUS
W/WIM ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAaHUS KOMIIETEHIMM U obecrie-
YHMBAOLIUE JOCTH)KEHUE IIJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrpaMMBbI B LIEJIOM.

Lenb ocBoOeHUS] TMCHUILIMHBI - [TOJIydeHUE 0A30BBIX 3HAHUM MO OOIIMM 3aKOHAM XUMHH, 3aKOHO-
MEPHOCTSIM MPOTEKAaHUsI XUMUYECKUX MPOIIECCOB, CTPOEHUIO, PEAKIIMOHHOM CIOCOOHOCTH HEopraHuye-
CKHX BEILECTB ¥ UX BO3MOKHOI'O aHaJIM3a U UCTIOJIb30BaHUS.

3agauyu AMCHMILINHBI:

— JIaTh MPEJCTABIEHNE O CTPOCHHUH BEIIECTB, UX CBOMCTBAX W BO3MOXHBIX B3aUMOJIEHCTBUAX, KaK
MEXy COOOM, TaK U C BHOBb 00pa3yeMbIMH BELIECTBAMU;

— 3aJI0KUTh OCHOBBI [IOHUMaHUSI OCHOBHBIX 3aKOHOB XMMHHU, X MPOSBICHUS B MPUPOJE C TOUKH
3pEHMSI BAKHOCTH OLIEHKH JIECHBIX PECYpCOB (IIPUPOCT U MOTepsi OMOMAcChl, COMYTCTBYIOIUX KOMITOHEH-
TOB), YTOOBI HE HAPYILIUTH IKOJIOTUYECKOE PAaBHOBECHE;

— II0Ka3aTh BO3MOKHOCTb ITPOTHO3UPOBAHUS U YIIPABIEHUS IPOTEKAHUEM XUMUYECKUX PEAKIUIL;

— YAE€TUTh BHUMaHUE PEIICHUIO THUIOBBIX 3aj[a4, IPUMEHUMBIX K MpOodeCCHOHATbHON JIeATeNbHO-
CTH;

— pa3BUTh HaBBIKM PabOTHI ¢ XUMUYECKUMH BELIECTBAMH, XUMHUYECKON MOCYJOW, MpudopamMu U
o0opynoBaHUEM;

— CcOo3JaTh HAYYHO-TIPAKTHYECKYI0 OCHOBY Ui H3YYEHHUS AUCHMIUIUH TNpoQeccHOHATbHON
HaIPaBJIEHHOCTH

IIpouecc u3yyeHusi JUCUMILIMHBI HANPaBjJeH HA (opMuUpoBaHMe cjaeayrOmmX odmenpodec-
CHOHAJIbHBIX KOMIICTCHIMI:

OIIK-1 cocobeH pemnath TUMOBBIE 3a/1a4u MPOGECCHOHATBHOM ACSITEIPHOCTA HA OCHOBE 3HAHUI

OCHOBHBIX 3aKOHOB MAaT€MaTHMYECKHMX M €CTECTBEHHBIX HAyK C TPUMEHEHHEM WH(POPMAIMOHHO-
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KOMMYHUKAIITUOHHBIX TEXHOJIOTHIA.

B pesyabTare n3yueHus JMCHMIIJIMHBI 00yYAIOMINIACS JOJIKEeH:

3HATh:

— OCHOBHBIE 3aKOHBI XMMUH, BBIOOpP YCIOBHUI M BO3MOXKHOCTh YIIPABJIEHUS HaIlPABJIEHUEM IIPOTE-
KAaHHs XUMUYECKUX PEAKLMM, XUMUIO OCHOBHBIX JIEMEHTOB U KJIACCOB HEOPraHMYECKHUX BEIECTB, METO-
OBl UX TIONy4YeHHs], (PU3MUECKHe M XMMHUYECKHE CBOWMCTBA MPOCTHIX U CIOXHBIX HEOPraHUYECKHUX Be-
LIECTB, @ TAK)KE METOJbI aHAIN3a U KOHTPOJIA.

yMeThb:

— IPUMEHATh OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTU INPOTEKAHHUS XMMHYECKUX IIPOLIECCOB A
TUTAHUPOBAHMS U MTPOBEACHUS TEOPETHUECKOTO M MPAKTUYECKOTO MCCIIEIOBAHMUSA, a TaKKe 00pabaThiBaTh
[IOJIyYCHHBIE PE3YIIbTaThI.

BJIaJIeTh:

— HaBBIKaMU IIPOBEICHUS XUMMUYECKOTO SKCIIEPUMEHTA, B3BEIIUBAHUSA, IIPUTOTOBJIICHUS PACTBOPOB
U3 BEIIECTB PA3JIMYHOIO arperaTHOrO COCTOSHHMA, aHAJIN3A MOJIyYEHHBIX BEIIECTB U PACTBOPOB, OINpexe-
JICHUS U U3MEPEHUsI Pa3InYHbIX (PU3UKO-XUMHUECKUX CBOWCTB BEILECTB.

3. MecTo AuCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlanHas y4yeOHasi JUCLMIIMHA OTHOCHTCA K 00s3aTeNbHBIM JUCLUIUIMHAM 0a30BOW 4acTH, yTO
o3HavaeT (OPMHUPOBAHKE B MpOIecce OOYUCHHs Y OakantaBpa OCHOBHBIX 0OIIeNpodeccHOHAIbHBIX 3HA-
HUI 1 KOMIIETEHIIMH B paMKax BBIOPAHHOTO Mpoduiis.

OcBoeHME TaHHON JUCUUIUIMHBI SBJISETCS HEOOXOIMMOI OCHOBOH ISl TOCIEAYIOLIEr0 U3yUEHUS
mucuuiuiid OITOII u HanucaHus BBITYCKHOM KBaNU()UKALMOHHONW paboOTHI.

Hepequb 0666‘1’16111/[661}01/141/[)6, conymemeyrwux u obecneyusaemvix 0MClx;l/ll’lfluH

O0ecnieynBaroIe ConyTcTByIOUINE O0ecrieynBaeMble
MaremaTuka Marematuka. CrienriiaBbl
OKoJIorus dusnka
) NHupopmaninoHHbIE TEXHOJIOTUU B Marepuanosenenue. TeXHOJIOTUS KOH-
poeCCHOHAIBHON JEATEIHHOCTH CTPYKIIMOHHBIX MaTEPHaIOB

VYKazaHHbIE CBSI3U JAMCLUUIUIMHBI JAal0T OOyYaroLIeMyCsl CUCTEMHOE INPEACTaBIEHUE O KOMILIEKCE
n3ydaeMbIx JuciumuiuH B coorBercTBUM ¢ OT'OC BO, uro obecneunBaer TpeOyeMblil TEOPETHUECKHM
YPOBEHb U NMPAKTHUECKYIO HAIIPABICHHOCTh B CUCTEME 00y4eHUs U Oyayliel AesTeIbHOCTH BhITYCKHHKA.

4. O0beM TUCUMILUIMHBI B 32a4eTHBIX eIMHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npenoaaBareyemM
(1o BUIaM y4eOHBbIX 3aHATHI) U HA CAMOCTOATEIbHYI0 padoTy 00y4ar0IuMXcst

O061mas TpyI0eMKOCTh TUCITATIIMHBI

. Bcero akameMnduecknx 4acoB
Bun yae6HO# paboThI
oyHas opma
KonrakTHasi pabora ¢ npenojaBarejieM™: 50
nekuuu (JI) 16
npaktuueckue 3auarus (I13) -
nabopaTopuble padotsl (JIP) 34
WHBIC BUJIbI KOHTAKTHOM pabOTHI -
CamocTosiTesibHas padoTa 00yYaIUXCsi: 94
M3y4YEHUE TEOPETUUYECKOro Kypca 22
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 32
KypcoBast paboTa (KypcoBO# ITPOEKT) -
MTOATOTOBKA K MPOMEKYTOYHOM aTTeCTaiiu 40




Bua npoMekyTo4yHOI aTTecTanMu: IK3aMeH

O01asi TPy10€eMKOCTh 4/144
*KoHTakTHast paboTa 0Oy4aromuxcs C MperojaBaTesieM, B TOM YHCIE C NMPUMEHEHHEM JHCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHSATHS JICKIMOHHOTO TUIA, M (M) 3aHATUS CEMHHApPCKOTO THUIA, JaOOpaTOpHBIC 3aHATHS, U (HJIH)
IPYNIIOBBIE KOHCYJIbTAIMH, U (WIN) WHIUBHIYAIBHYIO paboTy 00ydaromerocs ¢ npernojaaBaTeieM, a Tak)Ke aTTeCTalluOHHbIE
UCTIBITaHMS TTPOMEXYTOUHOH aTTecTanuy. KoHTakTHas paboTa MOKET BKIJIIOYATh MHBIE BHIBI yUEOHOH AEATEIBHOCTH, MPEAY-
CMAaTpPHBAIOLNINE IPYNIOBYIO0 U HHINBHIYAIbHYIO paboTy o0ydaromuxcs ¢ npenojgaBaresneM. Yacsl KOHTaKTHOH paboThI ompe-
nenstrorest [lomoxeHneM 06 opraHM3anuy ¥ NPOBEACHUH KOHTAaKTHOW pabOoThI P peann3aiuu 0O0pa3oBaTebHBIX IPOrpaMM
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM Y 4eHbIM coBeToM YIJITVY ot 25 derpans 2020 rona.

5. ConeprkaHue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3/esiam)
€ YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJINYeCTBAa aKajeMHYeCKUX YacoB

5.1. TpynoeMKoCcTh pa3aejioB JUCHUINIMHBI

ouyHasi popMa 00yueHus

No | HammeHoBaHue pa3jena TUCIUTLIN- Eigarg . | CamocTosTenbHAS
JI 113 JIP | KOHTaKTHOM
/T HBI pabora
paboThHI
1 | BBeaeHue B Kype

11 BBenenne 1 OCHOBHEIE IIOHSATHS U 1 i i 1
onpeeacHus

1.2 | dyHnameHTATbHBIC 3aKOHBI XHMHH 1 - 4 5 4
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

1.3 | coeqnuennii. XuMus 3JIEMEHTOB. 2 - 4 6 14

CBOMCTBa Ba)KHEHUIIINX COEIUHEHNH.
2 | CTtpoenue BelecTBa

CrtpoeHune aToMa U epruoinyecKas
CHCTEMa XMMHYECKHX DJIIEMECHTOB 5 i 4 6 6
.M. MenneneeBa. IloHsTue o Xxumu-
YECKOH CBS3M.

3 BBeneHue B TeOPHI0 XMMUYECKHX NMPOLECCOB

3.1 | DHepreTuka XUMHYECKUX MPOIECCOB | 2 - - 2 2
39 CKOpOCTh XMMHYECKHX pPEaKInui 1 5 i 4 5 4
XMMHUYECKOE paBHOBECHE
3.3 | PacTtBopHI 2 - 12 16 14
4 | DaekTpoXuMHYECKHE MPOLecchl
41 OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC 2 i 4 5 4
peakuuu
["anpBaHMYECKHE AIEMEHTHI. DIIeK-
4.9 | TPOTH3 PaCTBOPOB H PACILIABOB, 2 i 5 4 4
Koppo3sus meramios. Borpocs 5ko-
JIOTHH.
Hroro no paznenam: 16 - 34 52 54
ITpoMexyTouHas aTTecTanus - 40
Bcero 144

5.2. Conep:xaHue 3aHATHI JIEKIIUOHHOI'0 THIIA

Pa3znen 1. BBenenue B kypc

1.1 Bseoenue u 0cHOBHblE NOHAMUSA U ONPeOeNeHUs
[TpenMer u 3amaun XUMUH, €€ MPAaKTUYECKOe 3HaUeHHEe. XUMHUS U MPOOIEeMbl COBPEMEHHOM HayKU
u obmectBa. Ponp XuMHH B pa3BUTHH JIECOXMMHUYECKOTO KoMIUIekca Poccuiickoit ®eneparum.



Opranuzanus caMoCTOSTeIbHON pabOThI IO KypCy OOIIel XUMUH.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU

3akoH coxpaHeHusi Macchl U 3Hepruu. llepuoanuHocTh. 3akoH coxpaHeHus 3apsiia. OCHOBHbBIC
CTEXHOMETPUUYECKHE 3aKOHBI XUMUHU.

1.3 OcHosHvle Knaccobl HeopeaHuyeckux coOeOuHeHul

Oxcuppl, THAPOKCHIIBI (KUCIOTHI U OCHOBaHMSA), conmu. KomruiekcHbie coenuHenus. OnpenencHue,
HOMEHKJIATYpa.

CBolicTBa Ba)KHEHIMX COCTMHEHUN 3meMeHToB. Haxoxkmenue snemeHTOB B mpupoge. CriocoObl
noaydeHust. CBOWCTBA U IPUMEHEHHUE.

Pa3zgea 2. Ctpoenue BenecTBa

2.1 Cmpoenue amoma u nepuoouyeckas cucmema xumuieckux snemenmos J.1.Menoeneesa

OcCHOBHBIE TOHATHUS O CTpoeHUH aroma. llonsTre o kBaHTax. OCHOBHBIE TOJIO)KEHUS KBAHTOBOM
MEXaHHUKH. DJIEKTPOHHOE 00JaKo, OpOWTa b, KBAHTOBBIC 4YHCA. [IOpSIOK 3arOMHEHUS AIICKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HaUMEHbIIEH 3Hepruy, npaBuwio XyHja, npuHiun [laynu, npaBuno KineukoBckoro,
3aKOH DJIEKTPOHHOM CHMMETpUH, 3aKoH Mo3zmu. [IpaBuiia mocTpoeH s YeTHBIX M HEUETHBIX PSIOB OOJBIINUX
MIEPHOJIOB. S-, P-, d- u f-aemenTsl. I[leproanUecKre CBOMCTBA XMMUYECKHX DJIEMEHTOB: SHEPIHsl HOHU3ALIUH,
CPOJICTBO K JIEKTPOHY, SJIEKTPOOTPULIATEILHOCTh, ATOMHBIE M MIOHHBIE PAINYChl, CTETIEHb OKUCIICHHUS.

2.2 Xumuueckas c653b U cmpoeHue npocmulx MOJLEK)/l

OCHOBHBIE TIPEACTABICHUS O XHUMHYECKOW CBSA3U: BHUABL, METOAbI omnucaHusi. OCHOBHbBIC
XapaKTEePUCTUKN XUMUYECKOW CBSI3M: JJIMHA, HAIIPABJIECHHOCTh, MPOYHOCTh. KoBajieHTHas cBsi3b. MeTon
BAJICHTHBIX CBSI3€H: HACBIIIAEMOCTh W HAINPABIEHHOCTb CBSI3U, KPATHOCTH CBSI3U, MOJISIPU3YEMOCTb.
I'mOpumuzanusa. MoHHas CBsA3b: DHEPrus MOHHOW CBS3W, TOJSPHU3ALMSA HOHOB, IOJSIPHOCTh U
MOJISIPU3yeMOCTh CBsi3u. CTpoeHUE BEIIECTB B KOHJICHCUPOBAHHOM COCTOSIHUM.

Pa3nen 3. BBenenue B TeOpHI0 XUMHYECKHX MIPOLIECCOB

3.1 Duepeemuka xumuseckux npoyeccos

BHyTpenHsis sHeprus u sHTanbnus. TemnoBsie 3G (GeKTh pa3IuyHbIX MporeccoB. 3akoH ['ecca u
CIIEACTBUS W3 Hero BhITeKatomue. CraHmapTHas Termsiora oOpa3zoBaHus. Ilonstue 006 >HTponuH.
W3meHeHue SHTpONHH B pa3nudHbIX npoieccax. [lonstue o0 sneprun ['m66ca n e€ n3MeHeHuu Kak Mephl
PEaKIIMOHHON CITOCOOHOCTH.

3.2 Crxopocmb Xumuyeckux peaxkyuil U XUuMu4ecKoe pasHosecue

CKOpOCTh peakiiii B TOMOT€HHBIX U T€TEPOTE€HHBIX cucTeMax. DaKkTophbl, BIUSAIONINE HA CKOPOCTh
peakiuu. [Tonstue 06 akTUBUPOBaHHOM Komruiekce. HeoOpaTtumbie u oOpaTuMble mpoiiecchl. XuMHuue-
ckoe paBHoBecue. Koncranra pasHosecus. [Ipunnun Jle-IlaTense.

3.3 Pacmeopuwi

OO6mme moHATHS O pactBopax. [pyrue pucnepcHbie cucteMbl. OCOOEHHOCTH BOJBI Kak
pactBoputens. OOpazoBaHue pacTBOpoB. PacTBopuMocTh BemiecTB. TepMoXuMHUECKHE MPOIECCHI MPU
pactBopeHn. CriocoObI BRIpaYKEHUSI KOHIICHTPAIIUH.

PazbaBnenHbIe pacTBOpPHI HEINEKTPOIUTOB. MmeanbHble pacTBOpbl. KonmuratuBHBIE CBOWMCTBA
pactBopoB: 3akoHbI ['enpu Payns, Bant-I'odda.

CBoiicTBa BOJHBIX PAaCTBOPOB 3JIEKTPOIUTOB. MoHHOE mpou3BeaeHue BoAbl. BomopoaHblil moka-
3atenb pH. CunbHbie U cnabbie 2IeKTPOIUThl. AKTHBHOCTh. KOHCTaHTa muccormaiui. 3akoH paz0aBie-
Hus OctBanbaa. oHHBIE peakiuu.

VYcnoBusi cMmenieHusi paBHoBecus. [IpousBenenue pactBopuMocTd. KonmdecTBEHHOE ONMUCaHWE
paBHOBECHUI B pacTBOpax 3JEKTPOJUTOB. lIprmMeHeHHe 3akoHa ACHCTBYIOIIMX MAacC K DJIEKTPOJIHUTAM.
I'maponus coneit. CteneHs M KOHCTaHTa TUAPOIK3a. Jucconuanns KOMIUIEKCHBIX COEIMH CHUH.

Krnaccudukanus u xapakTepucTUKa XUMHUYECKUX U (PU3NKO-XUMHUYECKUX METOJOB aHanu3a. AHa-
JINTUYECKUE PEAKIIUU HA HOHBI.

Pa3nes 4. JinekTpoxuMHu4ecKHe Mpouecchbl

4.1 OxucaumenbHO-80CCMAHOBUMENbHBLE NPOYECCHL

Baxwuelimme BOCCTAHOBUTENIM U OKUCIUTENN. METOABI COCTABICHUSI YPABHEHUN OKHCIIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakiuid. BiusiHue cpeapl Ha XapakTep NMPOTEKaHUS PEAKIUM.



OKBUBAJICHT OKHUCITTUTEINS u BOCCTAHOBUTETISI. Knaccudukanus OKHUCJIHUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

[asibBaHUYECKUN 3JIEMEHT. JJEKTPOJHbIE MOTeHIMa bl. OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC
noteHuuansl. HarnpapieHne npoTeKkaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METaJIJIOB.

4.2 Onekmpoauz

DIIEKTPOIN3 KaK OKUCIUTENIbHO-BOCCTAHOBUTENBHBIN nporiecc. KaToHubie 1 aHOHBIE POLIECCHI.
3aKOHBI 3JIEKTPOIIU3a. DIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJIaMHU.

4.3 Koppo3sus memannos

OcHoBHBIE BUJIBI KOPPO3HH. DIIEKTPOXUMHUYECKasi KOppo3usl. 3aluTa METallIoB OT Koppo3uu. Bo-
MPOCHI HKOJIOTHUH.

5.3. Tembl u popMBbI 3aHATHIH CEMHUHAPCKOT0 THIIA

Y4eOHBIM IIIAaHOM 110 AUCIUILTIHE MTPETYCMOTPEHBI JJAO0OPAaTOPHBIE 3aHITHS

Tpyno€mMKoCTb, yac
No HaumenoBanue pa3nena dopma npoBeeHUS oHOe
JTUCHUTITAHBI (MOYJIs1) 3aHSTUS
Paznen 1. Begenue B kypc «O011as 1 Heopranuye-
naboparopHas
1 | ckas xumus» (tema 1.1.-1.2. dyHnamMeHTabHbIE MIO- 6 4
HSTHUS ¥ 3aKOHBI XMMHU. 3aKOH SKBHBAJICHTOB. ) paboTa
Paznen 1. Beenenue B kypc «O011ast 1 HEOpraHu4e-
o | CKasg Xumus» (rema: 1.3. OcHOBHBIE KJIaCChI HEOpra- naboparopHas 4
HUYECKUX COCTMHEHHM. XuMus aneMeHToB. CBOM- pabora
CTBa BKHEUIIIMX COCAMHEHHIA. )
Paznen 2. Ctpoenue BemecTa
3 (rema: 2.1. CtpoeHue atomMa M INEpUOAUYECKAs CH- nabopaTopHas 4
cremMa XxuMuueckux odjaeMeHToB JI.M.Menneneena. pabora
tema: 2.2. [ToHsITHE 0 XUMUYECKOH CBS3H. )
Paznen 3. Beenenue B TeOpUI0 XUMUUYECKHUX TTPOIEC-
COB
4 | (Tema: 3.1. DHepreTKa XUMHUYECKUX MPOLECCOB. Te- A:abopatopras 4
p pont 6orta
Ma: 3.2. CKOpOCTh XUMHUYECKUX pEaKLUN U XUMUYe- pa
ckoe paBHoBecue. Karanutuyeckue peakuuu.)
Pa3nen 3. BBenenue B TEOpUI0 XUMUYECKUX TPOLIEC-
COB
5 | (rema: 3.3. PactBopsl. IIpuroroBieHue pacTBOpPOB na60p261T0pHa$I 4
3aJJaHHOW KOHIIEHTPAllUM W3 BEIECTB Pa3IUYHOIO pabota
arperaTHOrO COCTOSTHHSL. )
Paznen 3. BBeageHue B TEOPHUIO XMMHUYECKUX MPOIEC-
) naboparopHas
6 | coB (tema: 3.3. PactBopbl. CusibHbIE U ca0ble dJeK- 6 4
TpoauThl. MloHHBIE paBHOBECHS. ) pabota
7 Pasznen 3. BBeneHne B TEOpUIO XUMUYECKHX MPOIIEC- naboparopHas 4
coB (Tema: 3.3. PactBopsl. ['mapomnus.) pabota
Paznen 4. DnexTpoxuMHuuecKre Npouecchl
) nabopaTopHas
8 | (tema: 4.1. OKUCIHTETHFHO-BOCCTAHOBUTEIHHBIE Pe- 6 4
aKI1u.) pabota
Pa3znen 4. DneKTpOXMMHUYECKHE TPOLIECCHI
9 (tema: 4.2. I'anpBaHHYECKUE DJIEMEHTHI. DIIEKTPOIIH3 nabopaTopHas 5
pacTBOpoB U pacmiaBoB. Koppo3us meramios. Bo- pabota
IPOCHI KOJIOTHH. )
Hroro: 34




5.4/letanu3anus caMOCTOSITEIbHONH padoThI

HaunmenoBanue paszaena . TpynoemMKoCTh, yac
No pasi Buna camocrositenbHOM paboThI 12 :
JUCIUIUTAHBI (MOJTYJIS) OYHas
Pasnen 1. BBenenue B kypc «O0mast u He- IToaroroBka K onpocy
1 | opramuuecKas XUMHsD (tTema 1.1.-1.2. 10 TeMe JIabopaTopHOM pado- 6
DyHIaMEHTABHBIC TTOHITHS U 3aKOHBI ThI U 3aITUTE OTYCTHBIX MaTe-
XUMHUH. 3aKOH SKBUBAJICHTOB.) pHAJIOB.
Paznen 1. BBenenue B kypc «OO011as u He-
yp [ToaroroBka k onpocy
oprannyeckas xumusi» (tema: 1.3. OcHoB- N
10 TeMe JIabopaTopHOM pado-
2 | HBIC KJIACCHI HEOPTAHMYECKUX COCMHE- 14
N . ThI U 3aITUTE OTYCTHBIX MaTe-
HUW. XuMus 31eMeHTOB. CBOKCTBA BaX-
. . pHUaJoB.
HEHIIUX COCIMHCHUN.)
Paznen 2. CtpoeHue BeliecTBa
[ToaroroBka k ompocy
(rema: 2.1. CTpoeHue aToMa U nepuouye- .
1o TeMe J1abopaTopHOit pabo-
3 | ckag cucTeMa XHUMHUYECKUX DIEMEHTOB 6
ThI U 3aLIUTE OTYETHBIX MaTe-
AN .MenneneeBa. tema: 2.2. Ilonsarue o
. pHUaoB.
XUMHUYECKOH CBSI3H.)
Pasnen 3. BBenenue B Teopur0 XUMHYeE-
CKHX MPOIIECCOB [ToaroroBka k onmpocy
4 (rema: 3.1. DHepreTuka XUMUYECKHX IMMPO- | IO TeMe J1abopaTopHOI pabo- 6
neccoB. TeMa: 3.2. CKOpOCTh XUMUYECKUX | ThI U 3aIIUTE OTYETHHIX MaTe-
peakuuii ¥ XUMUYecKoe paBHOBecHue. Ka- pHUaoB.
TATUTUYECKUE PEAKIIHH. )
Pasnen 3. BBenenue B Teopuio XUMHYeE-
CKHX TPOIIECCOB [ToaroroBka k ompocy
5 (rema: 3.3. PacrtBopnl. Ilpuroromnenue | mo Teme jabopaTopHOil pabo- 6
pacTBOPOB 3aJaHHOW KOHIICHTPAIMM W3 | ThI U 3aIllUTE OTYETHHIX MaTe-
BEII[ECTB PA3JIMYHOTO arperaTHOTO COCTOsI- pHUaoB.
HUSL.)
Pasnen 3. BBenenuwe B Teopur0 XUMHUYe- [ToaroroBka k ompocy
g | CKHX TIpOLECCOB o Teme JiabopaTopHoii pado- 5
(rema: 3.3. PactBopsl. CunbHBIC U Clla0ble | ThI U 3alIUTE OTYETHBIX MaTe-
JIEKTPOJINTHI. VIOHHBIE paBHOBECHSI.) pHAaJIoB.
IToaroroska k omnpoc
Paznen 3. BBenenuwe B Teopuro XuMHUYE- A pu y
0 TeMe JIabopaTopHO pado-
7 | ckux mpoueccoB (tema: 3.3. PacTBOpBI. 5
ThI U 3aIIUTE OTYETHBIX MaTe-
['unponus.)
pHUAaJIoB.
IToaroroska k omnpoc
Paznen 4. DnekTpoXuMHUECKHE MPOLIECCHI \ pocy
0 TeMe JIabopaTopHO pado-
8 | (tema: 4.1. OxucnurenbHO- 4
ThI U 3aIIUTE OTYETHBIX MaTe-
BOCCTAHOBHTEIILHBIC PEAKIINH. )
pHAaJIoB.
Paznien 4. DAeKTpOXUMHYECKHE TPOIIECCHI [ToaroroBka k ompocy
9 (tema: 4.2. I'abBaHUYECKUE IJICMEHTHI. 0 TeMe JIabopaTopHO pado- 9
DNEKTPOIN3 PACTBOPOB U PACILIABOB. ThI U 3aIIUTE OTYETHBIX MaTe-
Koppo3sus meTamios. Bonpock! 3K0JI0THH.) pHUAaJIOB.
IlogroroBka K IPOMEXKYTOYHOM arrecra- | M3ydeHue JEKIMOHHOIO MaTe-
10 | WH puana, TuTepaTypHbIX UCTOY- 40
HUKOB B COOTBETCTBUU C TeMa-
THKOU
HTtoro: 94




6. IlepevyeHb y4eOHO-METOANYECKOT0 O0ecieYeHH s M0 JUCUMILINHE

OcHoBHas AONMOJHUTE/IbHAA JJUTEPaTypa

e ABTOp, HANMCHOBAHHE Ton [Tpumedanue
n/m U3JIaHus
OcHoBHasi yueOHasi IuTepaTypa

1 AxwmertoB, H. C. O6mas u Heoprannueckas xumus : yueOHuK st | 2021  |[[ToHOTEKCTOBBIN
By30B / H. C. AxmeToB. — 12-¢ u3n., crep. — Cankr-IlerepOypr : JOCTYII TIPH BXO-
Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr : JI€ T10 JIOTUHY U
3JICKTPOHHBIN // JlaHb : 2JIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. — maposiro*

URL: https://e.lanbook.com/book/153910
Pexum octyna: st aBTOpU3. MOJIb30BaTENCH.

2 | Mudraxosa, H.III. O6mas u Heopranudeckas xumus: yaebnoe mo- | 2017 | [TonmHoTEeKCTOBBIN
cobue / H.III. Mudraxona, T.I1. [lerpoBa; nmox pea. A.M. Kysne- JOCTYII IIPU BXO-
1oBa; MunuctepctBo oOpa3zoBanusi U Hayku Poccum, Kazanckuit JI€ TI0 JIOTUHY U
HAI[MOHAJILHBIA HCCIIEI0OBATENIbCKUI TEXHOIOTUYECKUI YHUBEPCH- napoiro®
ter. — Kazans: KHUTY, 2017. — 408 c.: Tadi., cxem., uil. — Pesxxum
JOCTyTa: o [IOAIIHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=560885 bubauorp.:

c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 3EKTPOHHBIMN.

3 | [TaBnos, H.H. O6mas u neoprannveckas xumusi: yueonuk / H.H. | 2011 | I[TonHoTeKcTOBBIN
[TaBnoB. — 3-e u3sn., ucmp., non. — Cankt-IlerepOypr: Jlanb, 2011. — JOCTYII IIPU BXO-
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 37eKTpOHHBIH // DIek- 7Ie TI0 JIOTHHY U
TPOHHO-OMONMMoTeyHass cucreMa <«Jlamp»: [caiit]. — URL: napoiro®
https://e.lanbook.com/book/4034 Pexxum nmoctyma: Juisi aBTOPH3.
10JIb30BaTENEN.

4 | O0Omas u HeOPraHM4IeCKask XUMuUs. DNEMEHTHI TEOPUM, CIIPABOYHBIE | 2012 46
TaHHbIC, 3aJlaHUsl JUIS CaMOCTOATelIbHOU paboTel [Tekcer] : yuel.
nocoOue i CTyJIeHTOB BY30B JiecoTexH. npoduist / b. I1. Cepena
[u ap.] ; mox pen.: b. I1. Cepensl, JI. C. MonoynukoBa ; Ypai. roc.

JECOTEeXH. YH-T. - 2-¢ W3M., mepepabd. u jgom. - ExarepunOypr :
VYIJITY, 2012. - 406 c. : un. - bubauorp.: c. 399. - ISBN 9-785-
94984-434-2

JlonoiHUTeIbHAS y4yeOHAasl JUTEpaTypa

5 | Anapues, A.W. O0mas u HeopraHudeckas xumus: yaeoHoe moco- | 2015 | I[TomHOTEKCTOBBIN

6ue / A.W. Anapues, JI.B. llleBHunpina; MunucrepctBo o0pas3oa- JOCTYII IIPH BXO-
Hus 1 Hayku Poccuiickoit @enepanuu, HoBocubupckuii rocynap- i€ 110 JIOTUHY U
CTBEHHBIM TexHuueckuil yHuBepcureT. — HoBocubupck: HI'TY, naposo™*
2015. — Y. 2. Xumus snemeHToB. — 90 c.: Tabi. — Pexkxum gocryma:
o MOATHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=438292 bubauorp. B
kH. — ISBN 978-57782-2738-5. — TekcT: 351eKTpOHHBIH.

6 | KimrokBuna, E. FO. OcHoBbl o0mieid u Heopranmdeckoi xumuw : | 2011 [[TosHOTEKCTOBBII
yuebHoe nocodue / E. 1O. KmtokBuna, C. I'. be3psinun. — 2-e u3. JOCTYI NPH BXO-
— Openoypr : Opendyprekmii [AY, 2011. — 508 ¢. — ISBN 978- JIe TIO JIOTUHY U
5-88838-697-2. — Tekct : anektpoHHbIlt // JlaHb : 37ME€KTPOHHO- napoiro™®
O6ubauoreyHas cUcTeMa. — URL:
https://e.lanbook.com/book/134502
Pexxum goctymna: st aBTOpU3. MOJb30BATEIICH.

7 | Vrai, S.A. O0mas u HeOpraHM4ecKas XUMUs : y4€OHMK I CTY- | 2004 46

neHToB By30B / SI. A. Vraii. - U3a. 4-e, ctep. - Mocksa : Beicimas
mkona, 2004. - 527 ¢. : un. - bubmmorp.: c. 519. - Ilpenm. ykas.: c.

10



https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034
http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502

520. - ISBN 5-06-003751-7

KopoBun, H.B. O6mas xumust [TekcT] : y4eOHHUK ISl CTYICHTOB
BY30B, 00y4alOUIMXcs 10 T€XH. HAIPaBIECHUSM U CHELMATBHOCTSM /
H. B. KopoBun. - U3n. 6-e, ucnp. - Mocksa : Bricmas miko:na,
2005. - 557 c. : un. - bubnuorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'muuka, H.JI. OO6mas xumus [Teker] : yaeOHUK 1 OaKalaaBpoB :
yue0. mocobue JiUIs CTYJICHTOB HEXUM. clienuaibHocTel By30B / H.
JI. nunka ; mox pex.: B. A. Ilonkosa, A. B. babkoga. - 18-¢ u3.,
nepepad. u gom. - Mockga : FOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpenm. ykas.: c. 886. - ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

['munka, H.JL. 3amaun u ynpaxHeHUs 1Mo 00Iel Xumu : y4eo. mo-
cobue [UIsi CTYJOEHTOB HEXHM. CIeluanbHocTeil By3oB / H.
JI. T'nuuka ; mox pea. B. A. Pabunosuua, X. M. PyOounoii. - usm.
ctep. - Mocksa : UHTET'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-
89602-015-5

2006

84

11

Bonbxun, B. B. O6mas xumus : yaebHoe nocodue : B 3 kuurax / B.
B. Boapxun. — Ilepwms : [THUITY, [6. 1.]. — Knura 1 : OcHoBHO#
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: a1ek-
TpOHHBIN // JlaHb : 3JIeKTpOHHO-OMOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/160944

Pexxum jocTyna: s aBTOpU3. MOJIb30BATEICH.

2006

ITonHOTEKCTOBBIM
JOCTYI MPU BXOAE
I10 JIOTUHY U
aposro™

12

Bonbxun, B. B. O6mas xumus : yaeOHoe nocodue : B 3 kuurax / B.
B. Bonsxun. — Ilepms : [THUITY, [6. r.]. — Kuura 2 : Cnenuans-
Hbll kKypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr:
ANEKTPOHHBIN// JlaHb : SIEKTPOHHO-OMONMMOTEYHAs cuUcTeMa. —
URL: https://e.lanbook.com/book/160945

Pexxum jocTyma: s aBTOpU3. MOJIb30BaTEICH.

2006

ITonHOTEKCTOBBIM
JOCTYT MPU BXOE
I10 JIOTUHY U
naposo™

13

Bonexun, B. B. OOmas xumus : yuebHoe nocobue. — Ilepms :
[THUITY, [6. r.]. — Yacts 3 : U3b6pannsie riaasel — 2006. — 380
c. — ISBN 5-88151-522-6. — Tekct: 31eKTpoHHBIH// JIaHb : 35ek-
TPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/160943

Pexxwm nocTyna: [uist aBTOpHU3. TOJIb30BaTENEeH.

2006

ITonHOTEKCTOBBIM
JOCTYT MPU BXOE
I10 JIOTUHY U
naposo™

14

Kapaneresam, M.X., dpakua C.M. O6mas u HeopraHudeckas XH-
mus : YueOnuk g By30B / M. X. Kapanetssun, C. 1. [ipakus. - 4-
e u3., crep. - Mocksa : Xumus, 2000. - 592 c. : un. - ([{ns BeIcIIeH
mkodbl). - ISBN 5-7245-1130-4

2000

47

15

HemupoBa JI. B. Xectkocte Boabl. OmnpeneneHue >KECTKOCTH M
CrocoObl €€ YCTPAHECHMS : METOJl. YKa3aHUs JUIS J1a0. 3aHATUH CTY-
JIEHTOB OYHO-3a04. U 3a04. ¢opm obydenus / JI. B. Jlemunosa [u
ap.] ; Ypan roc. necorexH. yH-T. - ExarepunOypr : [YIJITV],
2006. - 16 c. - bubymorp.: c. 16.

2006

84

16

Cepena b. I1. MoHHbIe paBHOBECHsI B pacTBOPax 3JIEKTPOJIUTOB :
METO/I. yKa3aHusl ISt J1a0. 3aHATHI CTYJCHTOB OYHOM, OYHO-320Y. U
3a04. popm oOyuenus / b. I1. Cepena [u ap.] ; Ypani. roc. JIeCOTexH.
yH-T. - ExarepunOypr : YI'JITY, 2006. - 40 c.

2006

79

17

Hemunona JI. B. Kitaccel HeopraHnueckux BEIIECTB: HOMEHKIIATY-
pa, mosrydenue, cBoiicta [ TekcT] : MeToa. yka3aHus 11 j1al. 3aHs-
THH JUISI CTYICTOB OYHOM, OYHO-3204. U 3a04. (hopm oOyuenwus / JI.
B. emumoBa [u ap.] ; Ypai. roc. JecOTexH. YH-T. - ExatepuHOypr :
YIJITY, 2007. - 45 c. - bubnuorp.: c. 45.

2007

122

11



https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943

18 | Cepena b. II. Crpoenue atoma W IEPUOAUYECKUN 3aKOH : METOL. | 2008 DJIEKTPOHHBIH apXUB
yKazaHus s 71a0. ¥ TPaKT. 3aHATUNA CTYACHTOB OYHOM M 3a04. /146
dbopM 00ydeHHs MO BCEM HAIpPABJICHUSM M CHEHAIBLHOCTIM O00Y-
yerust B YI'JITY / B. I1. Cepena [u ap.] ; Ypai. roc. 1ecOoTexH. yH-
T. - Exarepun0Oypr: YIJITY, 2008. - 15 c. - bubnuorp.: c. 14. Pe-
xuM pocryna: https://elar.usfeu.ru/handle/123456789/55

19 | Henmumesa C. B. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIUU ! 2009 DJEKTPOHHBIN apXUB
METO/1. YKa3aHMS JUIS J1a0. U MPAKT. 3aHATHH JIJIS CTYJACHTOB OYHOM /128

u 3a04. popm oOyuenus Hampasienuii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u ap.] ; Ypain.
roc. JiecoTexH. yH-T. - ExarepunOypr : YIJITY, 2009. - 43 c. -
bubnmorp.: c. 43. Pexum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/299

20 | T'ony6epa T. b. Karanutuueckue cucreMsl B Kypce "Xumusa" : Me- | 9911 | O7CKTPOHHBIH apXuB
TOJ. yKa3aHHs JUIs J1a0. U MPaKT. 3aHATUH ISl CTYIEHTOB OYHOU U
3a04. (hopm oOyuenus / T. b. Tonyoesa, C. B. Ilenumesa ; Ypain.
roc. jecoTexH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. -
bubnworp.: c. 11. Pexum JOCTYTIA:
https://elar.usfeu.ru/handle/123456789/206

*- [Ipe’K/Ie YeM IIPOMTH M0 CChUIKE, HEOOX0AUMO BOMTU B CUCTEMY

OyHKIIMOHUPOBAHKE JIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEILHON Cpe/ibl 00eCTIeYBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMBbI
Kaxnpiii oOyuaromuiics obecrieyeH AOCTYNOM K 3JeKTpOHHOM Oubnuoreunoit cucreme YIJITY
(http://lib.usfeu.ru/), 9BC Uznarenscta Jlaup http://e.lanbook.com/, 3BC Yuuepcuterckas 6ubInoTeka
ownmain http://biblioclub.ru/, comepxammx U3aaHus MO OCHOBHBIM M3y4aeMbIM JAMCIHUILIHHAM H CHOPMH-
POBAHHBIX I10 COTJIACOBAHMIO C NTPABO00OIAIATEISIMU YI€OHOH U yUeOHO-METOANYECKON INTEPaTypHl.

CnpaBoyHblie 1 HHPOPMALMOHHBIE CHCTEMBbI

1. CinpaBouno-npaBoBas cucrema «Koncynprant [Tmrocy.
2. UudopmanmonHo-nipaBoBoii moprai ["apant. Pexxum mpocrymna: http://www.garant.ru/
3. ba3za manHbIx Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 6a3bI JAHHBIX

. Hayunas snextponnas 6ubnmorexka elibrary. Pexxum nocryna: http://elibrary.ru/.

. Enunoe okHO moctyma k o6pasoBaTensHbIM pecypcam Denepanbubiil mopran (http://window.edu.ru/)

. bubnmmorexa MammnoctpouTtens (https://lib-bkm.ru/)

. DnektponHas MHTEepHET - OMOIMOTEeKA I «TEXHUYECKH YMHBIX» Ttofiel «TexJIut.py». Pexxum no-
crymna: http://www.tehlit.ru/.

. baza nannbix «OtkpbiTas 6a3a TOCTosy (https://standartgost.ru/)

. IHTepHeT-caiiT denepanbHOro areHTCTBa M0 TEXHUYECKOMY PerylupoBaHuio. Pexum npocryna:
http://www.gost.ru/.

6. NnTepHer-caiit M3narensckoro meHTpa «Akagemus». Pexxum gocrymna: http:// www.academia-

MOSCOW.ru/.
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7. ®OH OLECHOYHBIX CPEACTB AJIsl IPOBEACHUSI IPOMEKYTOUYHOM aTTecTANMI
o0yyawmmxcs Mo AUCHUILINHE

7.1. IlepeyeHb KOMIIETEHIUI ¢ YKA3aHUEM 3TanoB UX (opMUpPoOBaHMs B NpoLecce 0OCBOEHUs o0pa-
30BaTeJIbHOI NPOTrPaMMBbl

DopMHpyeMbIe KOMIIETEHIIUN Bug u popma KoHTpOIIS

IIpoMe:XKyTOYHBIM KOHTPOJIb: YCTHBIN
ONpPOC Ha 3K3aMEHe

Texkymuii KOHTPOJIb: OINpPOC, 3aIlUTa
OTYETHBIX MaTEpUAJIOB 10 J1a0OpaTOPHOM
pabote

OIIK-1 criocoGeH periath TUMIOBBIC 331a9u TTpodeccuo-
HAJIBHOM J1eATeIbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 33aKO-
HOB MarTéMaTUYCCKUX U €CCTCCTBCHHBIX HAYK C IPUMCHCHU-
eM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH.

7.2. Onucanue noxkasareJsieii 1 KpUTepHeB OLEHNBAHHUSI KOMIIeTeHIHii
HA Pa3JIMYHbIX 3Tanax ux GopMUpPOBaHNsl, ONUCAHUE IIKAJ OLleHUBAHUS

Kpurtepuu oueHMBaHHsI YCTHOIO OTBeTa Ha IK3aMeHe (IIPOMEXKYTOYHbINE KOHTPOJIL (hOpMH-
poBanusi komnerenuun OITK-1)

«5» (omauyno): — IaH TOJNHBIA, pa3BEPHYTHII OTBET Ha MOCTABJICHHBIA BOIPOC, MIOKAa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUM 00 00BEKTE, J0Ka3aTEIbHO PACKPBITHl OCHOBHBIE MIOJIOXKEHUS TEMBI; B OT-
BETE MPOCIICKUBACTCS YETKash CTPYKTYpa, JIOTUYECKasi MOCIIEA0BATENIbHOCTh, OTPaKaIoIIas CYIIHOCTb
pacKpbIBa€MbIX MOHATUMN, TEOPUH, sBICHUNA. 3HaHHE 00 00bEKTE 1EMOHCTPUPYETCs Ha (POHE TTOHUMAHHUS
€ro B CHCTEME JJaHHOW HayKH U MEKAMCUUIUIMHAPHBIX CBsi3el. OTBET M3JI0KEH JIUTEPATyPHBIM SI3BIKOM B
TEepMUHaX HayKH, [I0Ka3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh HAa YTOYHSIOIINE BOIIPOCHI;

«4» (xopowo): — naH NOJHBIN, pa3BEPHYTHIM OTBET HA MMOCTABJICHHBINA BOIPOC, MOKA3aHO YMEHUE
BBIJICJIUTh CYIECTBEHHbIE U HECYIIECTBEHHBIE MPU3HAKHU, IPUUUHHO-CIIECTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JIOKEH B TepMUHAX HayKu. OJHAKO JAOMYIICHBl HE3HAYUTEIbHBIE OIINOKU
WA HeJI0YeThl, UCIIPABIICHHbIE OaKallaBpOM C ITOMOIIBIO «HABOJISIINX) BOIIPOCOB;

«3» (yoosnemseopumenvro): — NaH HETOJIHBIA OTBET, JOTUKA U MOCIEAOBATEIILHOCTD M3JIOKEHUS
MMEIOT CYLIeCTBEHHbIE HapylIeHus. JlonyiieHsl rpyoble OMNOKU MPH ONPEAETICHNN CYIIHOCTH PacKphl-
BaeMbIX MOHATHH, TEOPHA, SIBJICHUH, BCIEACTBAE HETTOHUMAHUS OaKalaBpOM HMX CYIIECTBEHHBIX U HECY-
IIIECTBEHHBIX MTPU3HAKOB U CBs3eil. B 0TBeTe OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPBITh KOHKPETHBIE MIPO-
sBJIEHUs1 000OIIEHHBIX 3HAaHUM He Noka3zaHo. PeueBoe odopmieHne TpedyeT NonpaBoK, KOPPEKIHH;

«2» (neyooenemeopumenvro): — OakajgaBp IEMOHCTPHPYET HE3HaHHWE TEOPETUUYECKUX OCHOB
npeaMeTa, He yMeeT JIenaTh apryMEHTHPOBAaHHBIC BBIBOJBI M MPHUBOAWTH MPUMEPHI, TOKA3bIBaeT ciiaboe
BJIaJICHHE MOHOJIOIMYECKON peublo, HEe BJIAJCET TEPMUHOJIOTHUEH, MPOSIBIAET OTCYTCTBHE JIOTUUHOCTU U
MOCJIEIOBATEIFHOCTH U3JI0KEHUS, IeTaeT OMTHNOKH, KOTOPBIE HE MOYKET MCIIPABHUTh, AaXKe MPH KOPPEKIIUU
Ipero/iaBaTeNeM, OTKa3bIBaeTCs OTBEYaTh HA 3aHATHH.

Kputepun oneHuBanus onpoca mo rteme JabopaTopHoi padoTsl (TEKyIMid KOHTPOJIb (op-
mMupoBaHue komnerenuu OIK-1):

«5» (omauuno): oMpocC MPOMIEH C MEePBOTr0O Pa3a; J1aH MOJHBIH, pa3BepHYTHIA OTBET Ha BCE 3ajaBa-
€MBbIe TIPETIoIaBaTeNIeM BOIIPOCHI, IOKA3aHO 3HAHKME U MOHUMaHue TeMbl. OOyJaromuiics: MPaBUIEHO OT-
BETHJI Ha BCE BOIIPOCHI MPH CAaye KOJUIOKBHYMa, 3HAET M MOHUMAET XOJ1 BBIIIOJIHEHUS MPeACTOSIIEH 1a-
O0opaTopHO# pabOTHI.

«4» (xopowo): onpoc MPONJEH CO BTOPO MOMBITKHU; JaH MOJHbIM OTBET Ha BCE 33/1aBaeMblIe Ipe-
moJlaBaTesieM BOIIPOCHI, TIOKAa3aHO 3HAHWE W TIOHMMaHue TeMbl. OOydaromuiics pu cade KOJUTOKBUyMa
MPAaBUIBLHO OTBETUJI Ha BCE BOMPOCH! KOJUIOKBHYMA C IMOMOIIIBIO MIPEIO1aBaTelsl, 3HAET U TTOHUMAET X0
BBITIOJTHCHUS TIPEJICTOSIIICH J1abopaToOpHOM paObOTHI.

«3» (voosnemseopumenvHo): ONPOC MPOIJIEH ¢ TPEThel MONBITKU; JaHbl OTBETHl Ha MOJIOBUHY 3a-
JlaBa€MBbIX IIPENO/AaBaTeNIeM BOIPOCOB, MOKAa3aHO 3HAHWE OCHOBHBIX IOHATHH TEMbI, BBIHECEHHOH Ha
KOJIJIOKBUYM. B 0TBeTe CTyIE€HTOB OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPBITH KOHKPETHBIC MPOSBICHUS
0000IIeHHBIX 3HAaHMHM He nokazaHo OOyuaromuiics MpH cllaye KOJUIOKBUYMa IIPAaBUIBHO OTBETWI Ha
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OOJIBIIIYIO YaCTh 33JaBA€MBIX BOIPOCOB, OJIHAKO, peueBoe 0dopMIIeHHE TPeOyeT MOMpPaBOK, KOPPEKIIHUH;
CTY/ICHT 3HA€T XOJ1 BBIMIOJIHEHUS MPEICTOSIICH Ja0b0opaTOpHOil paboTHI.

«2» (HeyOoosiemeopumenvho) — OOyUJAIONIUICS HEe 3HAET OCHOB TEMBbI, HE CIIOCOOEH JIeNaTh apry-
MEHTHPOBAaHHBIC BBIBOJBI M TPUBOJUTH MPUMEPHI, TIOKa3bIBaeT cllaboe BJIaJCHHE MOHOJOTHYECKOW pe-
9bl0, HE BJIAJICET TEPMHUHOJIOTUEH, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTH U TOCIEA0BATEIHHOCTH U3JI0XKe-
HUSI, JIeaeT OMKMOKH, KOTOPbIE HE MOKET MCIPABUTh, JaKe IPU KOPPEKIMH MPETIOAaBaTeIeM, OTKa3bIBa-
€TC4d OTBCYATh Ha BOIIPOCHI. O6y‘laIOIJ_[HI>'ICSI HC CMOI' OTBCTUTH AAXXC Ha IMOJIOBUHY 3aJaHHBIX €MY BOIIPO-
COB, HE 3HAET X0J1a MPOBEJCHUS IPEACTOSIIEH 1a00paTOPHON pabOTHI.

Kpurepun oueHuBaHMsI BbINOJHEHUS] Ja0OPAaTOPHBIX PadOT U 3aIMTHI 0TYeTAa (TEeKYyIUMid
KOHTPOJb ¢popmupoBanue kommnerenuun OITK-1)

«5» (omnuuno): paboTa BBITIOJIIHEHA B CPOK; O(hopMIIEHUE U COJepKaTellbHAs YacTh OTYeTa 00pas-
LIOBbIE; pab0Ta BBIMOJHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00OOIIEHNUS, 3aKIIIOUCHUS U
BbIBOJIbI. OO yUaronuiicss mpaBUIbHO OTBETHII Ha BCE BOMPOCHI MIPH 3AIIUTE OTYETHBIM MaTEPUAJIOB.

«4» (xopowio): paboTa BBIIIOJIHEHA B CPOK; B O(DOPMIIEHHH OTYETA U €0 COACPIKATEIHHOW YacTh
HEeT TpyOBIX OIIMOOK; paboTa BBHIMOJHEHA CAMOCTOSATENIBHO; MPUCYTCTBYIOT COOCTBEHHBIE O0OOIICHMS,
3aKJIFOYCHUS ¥ BBIBOJIbI. OOyJarOIIHiACs TPH 3alIUTe OTYCTHBIM MaTEPHAJIOB MMPABUIBLHO OTBETHJI HA BCE
BOIIPOCHI C TOMOIIIBIO MPENOo1aBaTesl.

«3» (yoosnemeopumenvro): padoTa BBHIIIOJIHEHA ¢ HApyIICHUEM rpaduka; B 0hOpMIICHUH, COJIEP-
KATENbHOM YacTH OTuYeTa €CTh HEJOCTaTKH; pabdoTa BBINOJHEHA CaAMOCTOSTENbHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 0000mIeHNs1. OOyUarOMUIACs PU 3aITUTe OTYCTHBIM MAaTEPHAIOB OTBETHJI HE HA BCE BOMPOCHI.

«2» (HeyoosnemeopumenvHo): odopmiieHne pabOThl HE COOTBETCTBYET TPEOOBAHUSAM; OTCYT-
CTBYIOT WJIM CJICJIAHBI HETPaBUIIbHBIC BBIBOIBI M 00001IeHUS. OOyJaromuiics He CMOT 3aIlIUTUTh OTYET-
HbIE MaTepUasbl U IOSICHUTD MIPEJICTABICHHBIE TaHHBIE.

7.3. TunoBBIEe KOHTPOJIbHBIE 3aJaHUS HJIM HHbIE MAaTePHAJIbl, HEOOX0AUMBIE 17151 OLEHKH 3Ha-
HUIi, yMEHHUIi, HABBIKOB U (WJIM) ONBITA JeATEJILHOCTH, XapaKTePH3yWINUX Tanbl GOPpMHPOBAHMS
KOMIIeTeHIHIi B MpoLecce 0CBOEHUs 00pa30BaTe/IbHOI MPOrpaMMbl

Bonpocs! k 3k3aMeHy (IPOMeKyTOYHbII KOHTPOJIB)

1. ATOMHO-MOJEKYJISIpHOE YUeHHEe. XUMHUECKUE 3JIEMEHTHI U MPOCThIE BELIeCTBA. 3aKOH ABOIajpo

Y 3aKOH 3KBHBAJICHTOB.

CocraBHble 4acTu aTOMa, UX 3apsa U Macca. YpaBHeHue [lnanka.

3. /JIBoiicTBeHHas mpupona ceeta. KopmyckynsipHO-BOITHOBOM nyanu3M. Y paBHeHue ae-bpoiins. Ilo-
HATHE O KBaHTOBOM MexaHuke. YpaBHeHue lllpeaunrepa. CoiicTBa BoaHOBOM ¢yHKIMU. CoOT-
HOllIeHUE HeomnpeeneHHocTe ['eizendepra.

4. KpaHTOBO-MeXaHHMYeCKOe OOBSICHEHHE CTpoeHHe aroma. KBaHTOBbIe dYHcia, UX (U3MUECKHid
cMbIcit. ATomHbIe opOuTanu. OmaHodaeKkTpoHHBIe aToMbl. [IpuaIun Ilaynu, npasmio Xynna. Ilo-
CJIEIOBATEIbHOCTh SHEPIETUUYECKUX YPOBHEW B MHOTORJIEKTPOHHBIX aTOMaXx.

5. Cospemennbie GopmynupoBku Ilepuomnyueckoro 3akoHa. CTpyKTypa MEpUOIUIECKON CHCTEMBI.
M3MeHeHne CBOICTB 3JIEMEHTOB B IEPUOJMYECKON CHCTEME (BEpPTUKaJIbHAas U TOPU30HTAJIbHAS
NEPUOAUYHOCTD).

6. Ileproandeckas cucTeMa U ee CBsi3b CO CTpoeHHeM aToMoB. [IpaBuno Kneukosckoro. s-, p-, d-, u
f- amemMeHTHI.

7. Paguycsl aTOMOB M MX M3MEHEHHUE B MEPHOAAX U MoArpynnax. MoHHble paanychl U 3aBUCUMOCTb
UX OT 3JIEKTPOHHOT'O CTPOEHHUS U CTENEHU OKHUCIIEHMs. MI3MEHEeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUH 110 IEPHUO/IaM U TPYIIIaM.

8. Hcropust pa3BUTH AIEKTPOHHBIX MPEACTABICHUN 0 XUMU4ecKol cBsi3u (Teopust Koccens u JIbto-
uca). loHHas 1 KOBaJI€HTHas CBA3H.

9. HampaBiaeHHOCTh U HACHIIIAEMOCTh KOBaJCHTHOU cBs3u. [lonsipHas koBajgeHTHas CBs3b. [lomsipu-
3yEeMOCTb.

N

14



10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.
23.
24.
25.
26.
217.
28.
29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

HNoHHas CcBA3b Kak KpalHUN Cilydail IOJISIPHOM KOBAJCHTOW CBsA3U. HeHampaBlIeHHOCTb M HEHa-
CBIIAEMOCTb HOHHOH CBSI3H.

KpuBas noreHuumanbHON 3HEpruu Mosekyia. OCHOBHBIE MOJIOKEHUS METO/a BAJIECHTHBIX CBSI3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € IIO3ULMM METO/1a BaJICHTHBIX CBA3CH.

Teopust rubpunuzanun. 3arnoiHeHue THOPUAHBIX OpOUTaANel HEMOJCNCHHBIMU MapaMu 3JIEKTPO-
HOB.

OOpa3oBaHue KpaTHBIX CBSA3EU G- U T — CBSI3H, HX 0coOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJICKYJT
N2 u C2H4; CH4, NH3, Hzo

XapakTepUCTUKN XUMUYECKOM CBS3M: NIMHA U DHEPTUs, BaJICHTHBIN YroJl.

JloHOpHO-aKkuenTopHas cBsi3b. BonopoaHast cBs3b.

Kunkoe cocrossuue. BnusiHue BOAZOPOIHOM CBA3U HA CBOMCTBA XKUAKOCTH.

Paz6aBieHHbIC pacTBOPHI HEANEKTPOJIUTOB. OcMOTHYECKOE aBiieHue. Y paBHenue Bant-I'odda.
JlaBjieHrEe HACBIILIEHHOrO NIapa HaJ pacTBopoM. 3akoH Payns. Temneparypsl KUIIEHUSI M KpUCTa-
au3anmu. Kprockomnus v 30yJIMOCKONus.

Teopus snexTponuTryeckoil qucconuanuu Appennyca. Poiap pacTBopuTesns B mpouecce pacmaja
3JIEKTPOJIMTA HA MOHBL. JlM3eKTpuyeckas NMPOHUIAEMOCTh U MOHU3MPYIOLIAsi CIIOCOOHOCTh pac-
TBOPUTEJIS.

Cnalble U cuibHbIE 3JEKTPOINThl. CTENEeHb IUCCOLUAINU U €€ CBA3b C U30TOHMYECKUM K03 du-
LUEHTOM.

3akoH JeiicTBus Macc M pacTBOpbl. KoHCTaHTa AMcconanuy CinadblX JIEKTPOIUTOB. 3aKOH pas-
OaBnenus OctBanbaa. BinsHue OIHOMMEHHOIO MOHA Ha JMCCOLMALIMIO CIA00T0 AJIEKTPOJIUTA.
Crynenuaras 1ucconyanys.

CocrostHHE 2IEKTPOIUTOB B pacTBope. MoHBI 1 HequcconnupoBanHbie MoJieKybl. Koadduiment
akTuBHOCTH. [ToHATHE 00 NOHHOI cuile pacTBOpa.

HNounble peakuun. Y CIOBHS CMEIIEHUSI MOHHOTO paBHOBecHs. [I[pon3BeneHrne pacTBOPHUMOCTH.
DNEKTPOIUTHUYECKAS AUCCOLMALUSA MOJIEKYJI BObl. FIOHHOE TPOU3BENEHNE BOMBI.

Bognopoansiii mokaszaresns. Crioco0s! onpenenenust pH. KucioTHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTb OT KOHLEHTpaluu, Temreparypbl. KoHcranrta
TUIPOJIN3A.

Pasznnunsle cirydan runponusa. [Ipumepst.

CoBpeMeHHbIE TEOPUU KUCTIOT U OCHOBaHUI.

Bakneimme OKHCIMTENIN W BOCCTaHOBUTENN. VI3MEHEHHE OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOICTB 3JIEMEHTOB B IEpHOaX U MOArPYIIax.

CocraBieHrue ypaBHEHMH OKUCIHTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. Knaccudukamus okxwuc-
JUTENbHO-BOCCTAHOBUTEIbHBIX peaKIMil. BrluncieHne XuMU4ecKuX 3KBUBAJIEHTOB OKUCIUTENS U
BOCCTAaHOBUTEIIS.

Bnusinue temrieparypbl, KOHLIEHTPALWN PEAareHTOB, UX MPHUPOJbI, CPEIbl U JIPYIHX YCIOBHHA Ha
IIPOTEKaHNE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX NpolieccoB. YpaBHeHus HepHcra. Mcnonb3oBa-
HUE TaOJINIl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHIIMAJIOB JIJIsl PEIICHHs BOIPOCca O BO3ZMOXK-
HOCTH ITPOTEKAHUS PEAKIIUH.

TepmonnHaMuyeckasi cucreMa. 3aKOH COXpaHEHUs SHEpruu. BHYTpeHHsIsI SHeprus U dHTAJIbINA.
OK30- U DHIOTEPMUYECKUE PEAKIIUU. TepMOXUMHUYECKUE YPAaBHEHUS.

3akoH ['ecca n cinencrus u3 Hero. [Ipumepsr.

Ontanenus oOpa3oBanus. CtaHnapTHele coCTOSHUS BemiecTB. CTaHAapTHAs SHTANbIUSA 00pa3o-
BaHUS U CTOPaHUS.

Makpo- u MukpococtosiHus. BepostHocTh coctosinus. [Tonarue 06 sutponuu. CtanaapTHas >H-
Tponus. Mi3MeHeHne SHTPONINY B Pa3IMYHBIX IPOLECCAX.

[Tonsarue o6 »neprum I'mb60ca, ee M3MEHEHNH KaK Mephbl peakMOHHON crocoOHocTH. Kpurtepuit
COMOIIPOU3BOJIBHOCTHU IIPOLIECCOB B CUCTEMAX.

OOparumble U1 HeoOpaTUMBbIE MpoIecchl. | OMOreHHbIe U reTeporeHHble paBHOBecHus. KoHcTanTa
pPaBHOBECHSI B TOMOT€HHBIX U F€TEPOTE€HHBIX CUCTEMAX.

KoHcranTa paBHOBecus. CBsA3b KOHCTAHTBHI PAaBHOBECHS CO CTAaHAAPTHBIM M3MEHEHUEM SHEPruu
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['n66ca.

39. llpunnun Jle-lllarense. BausHue temnepaTypsl, JaBlI€HUS U KOHIIEHTPAIMM PEareHTOB Ha paB-
HOBECHE.

40. DrieMeHTapHbIE U HedJeMeHTapHble peakiuu. Knaccudukanus peakiuii. CKOpOCTh peakiuil B
TOMOT'€HHBIX U T€TEPOre€HHBIX CUCTEMAX.

41. ®axTopsl, BAUSIONINE Ha CKOPOCTh peaklnu. 3akoH AeicTBus Macc. KoHcTaHTa CKOPOCTH.

42. MonexyIsipHOCTb U TIOPSIIOK peakiun. [1opsiiok HeameMeHTapHBIX PeaKIIHid.

43. 3aBUCUMOCTH CKOPOCTH PEeaKIuu OT TemrepaTypsl. [loHsTHE 00 AaKTUBHOM KOMIUIEKCE. DHEprus U
SHTPOIHUS AKTUBALIUH.

44. Obuue cBoicTBa pacTBOPOB. PacTBOphI Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Kiaccuduxarms
JIByXKOMITOHEHTHBIX pacTBOpoB. IIporeccsl, comnpoBoxaaromue obpaszoBanue pactBopoB. Coib-
BaTalMsl.

45. PaznuuHble BU/IbI BBIPAXKEHNS KOHLIEHTPALMU PaCTBOPOB U UX B3aUMHBIE II€PECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU T'a30B B )KUIKOCTSAX. 3aKkoH [ enpu. BiusHue Ha pacTBOPUMOCTH
MIPUPO/IBI BEIIECTB, TEMIIEPATYPhl, AaBJICHUSA. 3aKOH paclpeaeeHusl.

47. HoMeHKIIaTypa U OCHOBHBIE THUITbI KOMIUIEKCHBIX coenuHeHuil. Kiaccudukaius KOMIIIEKCOB Mo
BUJly KOOPJAUHUPYEMBIX JINTAH/IOB.

48. DAeKTpOXUMHUYECKUN psifl HANpsOKEHUN MeTtaiioB. [anpBaHndeckue 3yeMeHThl. DJC rampBaHu-
YEeCKOT0 3JIEMEHTA.

49. DieKTpoNIn3 KaKk OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN mpouecc. 3akonbl Papanes. [Ipaktuueckoe
3HAYEHUE DJIEKTPOIH3A.

50. DnexTponn3 pacIiuiaBoB U BOJHBIX PACTBOPOB 3JIEKTPOIHUTOB.

51. Koppo3sus meramioB. MeToabl 3alUThl OT KOPPO3UH.

Buaer (oopazey) k 3x3ameHy (IPOMEKYTOYHBIH KOHTPOJIb )

2
1. Kakoe KOJIMYeCcTBO BEIIecTBa MOJIEKYI BoAopoa coaepxkat 12,04-10 > aTOMOB BozOposa’?
2.HamucaTte  MOJEKynsipHOE, TOJHOE€ ©  COKpAlllEHHO€ HWOHHOE  YpaBHEHUS  pPEaKIHH

Fe(OH), + HNO, —»
ITo noHHOIi hopMe COCTaBUTh MOJIEKYIISIPHOE YpaBHEHUE:
Pb2" +S2” —PbS
3. B monekynspHoii 1 moHHO# opme paccmorpeTh ruapon3 NasPO,. YkazaTs cpeny (Kucias,

HeTpasibHas UM LIeJIOYHAast) peaklnu.
4.VIOHHO-37I€KTPOHHBIM METOJIOM OIpPENEIUTh KO3((DUIIMEHTHI B YpaBHEHUN PEAKIUH:

Al + H,O + NaOH —[AI(OH) " +H,+ ...

5. Vkaxute, u3MeHeHueM kakux napameTpos (T, P, C) MOXKHO cMECTUTH XUMHUECKOE PABHOBECHUE C
LIETBI0 YBETUYEHHS BBIX0O/a IIPOJYKTOB PEAKIUH: H,S., + 1, <> S, +2HI,;AH)0

6. BomopoaHslii anekTpos cpaBHeHUs. CTaHIapTHBIN SJEKTPOIHBIA IOTeHIHAN. Y paBHeHHe HepHcTa.

7. Kakoit 00b€M (MJ1) pacTBOpa THAPOKCHIA KU ¢ MOJISIpHOM KoHUeHTparmen 0,2 Monb/1 TpedyeT-
ca g HewTpamm3auuu 100 M pacTBopa CEpHOM KHCIOTBI ¢ MOJSIpHOM KoHueHTpamuend 0,1
MOJIb/T?

Bonpocsl K onpocy no TeMam J1ad0opaTOpPHbIX padoT (npumepst), (TeKymmii KOHTPOJIb)

Pa3nen 1. rema 1.1.-1.2. Jlabopatopnas pabora Nel
«OrnpeneneHne 3KBUBAJICHTHON MacChl HEU3BECTHOI'O METAILIIA»
1.®opMynHupoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPTUHU, €r0 MATEMaTUUYECKOE BhIpaXKEHUE.
2.DopMynIHpOBKa 3aKOHA COXPAHEHUS MACCHI.
3.®opMyaupoBKa 3aKOHA TOCTOSTHCTBA COCTaBa.
4.®opMynHpOBKa 3aKOHA KPaTHBIX OTHOLLIEHUI.
5.®@opmMynupOBKa 3aKOHA SKBUBAJIEHTOB, €T0 MaTEMaTHYECKOE BhIpAXKECHHE.
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6.0npeneneHue NOHITHI: MOJIb BEILIECTBA, OTHOCUTENIbHASI MOJIEKYJIsIpHAsl Macca, MOJIsipHas Macca.
7.0mnpeneneHue MOHITHIA: SKBUBAJIECHT 3JIEMEHTA, MOJSpPHAas Macca SKBUBaleHTa, dopMmyna ajs
pacuera MOJISIPHON MacChl IKBUBAJICHTA 3JIEMEHTA.

8.0mpenenenre MOHITHIL: SKBUBAJICHT BEIECTBA, MOJIIPHBIA 00beM SKBUBAJICHTA rasa.

9.®opmynsl ISl pacyeTa MOJISIPHOW MAacChl SKBUBAJICHTa OCHOBHBIX (YETHIPEX) KJIACCOB HEOPraHU-
YEeCKUX COeIMHEHUH.

10.®opmynupoBKa 3aKk0Ha ABOTapo, CMBICI U BEIUYMHA YKcia ABOraapo.

11.®dopmynupoBKa ABYX CIEICTBUN U3 3aKOHA ABOTrajipo.

12.00beM, 3aHMMaeMbIi JTIOOBIM T'a30M MPH HOPMAIbHBIX YCIOBHX (H.y.). [IpuBectn 3HaueHUs
JIaBJICHUS U TemnepaTypsl mipu H.y. B cuctemax CU u CI'CE.

13.Marematnyeckoe BhIpakeHHE 00BEIMHEHHOTO ra30BOT0 3aKoHa (ypaBHeHus KianelpoHa).
14.Marematnueckas 3anuch ypaBHeHus MenneneeBa — KnaneiipoHa.

15.ITonsiTHe MapuMaabHOro JaBJIEHUS ra3a. 3aKOH NapuuaibHbIX JaBiaeHui [lanbroHa.

16. BemtectBo cocrout u3 menu u cepsl. M3 0,667 r atoro BemiectBa nomydeno 0,556 r okcuga me-
u(1l). BerauenuTe MacCcoBYIO JIOJIFO METU B BEIIECTBE U HAAHUTE ero GopMyiTy.

Paznea 1. rema: 1.3. JIaboparopnas padota No2
«OCHOBHBIE KJIACChl HEOPTAHUUECKUX COSAMHEHUNH. XUMUs dy1eMeHTOB. CBOMCTBA BaXKHEHUILIUX CO-
€IUHECHUIN»

1.IlonsiTe XUMHUYECKHI 37IeMeHT. UTO 03HAYaeT 3amuch lﬂ' Ru?

2.IlepeuncanTe CUMBOJIBI JJIEMEHTOB, Ha3bIBAEMBIX I11€JIOYHBIE ATIEMEHTHI.

3.IlepeuncnutTe CUMBOIIBI JIEMEHTOB, HA3bIBAEMBIX TaJIOTEHAMH.

4.1lepeuncianTe CUMBOJIBI JJIEMEHTOB, HA3bIBAEMBIX I11€JI0YHO-3EMEIbHBIMH.

5.Kakue snemMeHThl Ha3bIBalOT HeMeTaiamu. [IpuBenuTe Bce HCKITIOUEHUS U3 C(OPMYITHPOBAHHOTO
MpaBuUIa.

6.Kakue snemeHTsl Ha3bpiBaloT MeTauiamu. [lpuBenure Bce MCKIIOUEHUS U3 CHOPMYITMPOBAHHOTO
MpaBuUIa.

7.daiiTe onpenenenne okcuaoB. KakoBa cTeneHb OKUCIEHUST 00pa3yroLiero OKCHJl 3J1eMEHTa B HU-
ke npuBeneHHbIX okcuaax: Cr,07, TiO2, Hy0,, KO,? HazoBuTe 3TH OKCHIBI, MPUBEANUTE MX T'pa-
¢buueckue GopMyIbL.

8.JlaiiTe onpeieneHnsi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecosieoOpa3yromux okcuaos. [pu-
BEJMTE TI0 JIBa MPUMepa Kax10ro Tuna okcuaos. [Ipusenute ux rpapudeckue GopmMysbl.

9.[aiite omnpeneneHre OCHOBAaHUIN C TOUKH 3PEHHS TEOPHH AJIEKTPOJIUTUUECKON Tuccounanuu. Yo
Ha3bIBAETCS KUCJIIOTHOCTBIO OCHOBAaHMI? Kakue OCHOBaHUs HA3bIBAIOTCS I1EI09aMU?

10.[JaiiTe onpezneneHre KUCIOT C TOYKH 3PEHHS] TEOPUM SJIEKTPOJUTHYECKON Aucconuanuu. Yto
Ha3bIBAETCSI OCHOBHOCTHIO KUcNoT? [IpuBeauTe no ogHOMY IpuMepy KUCIOPOJICOAepkKaIuX U Oec-
KHCIIOPOJIHBIX KUCIIOT, JalTe UX CUCTEMAaTHYECKOE U TPaJULIMOHHOE Ha3BaHUS.

11./laliTe onpeneneHue CpegHUX COJIEH C TOYKU 3pEHUS TEOPUH DIEKTPOIUTHUECKOMN I CCOLIUAIINH.
UeMm oTiMuaroTCs OT HUX KHUCIble M OCHOBHBIE conu? [lpuBenute mo aBa mpuMmepa KHUCIBIX U OC-
HOBHBIX coJjiel, Ha3oBUTe uX. [IpuBenuTe ux rpapudeckue GopMyIibl.

12.]laiiTi onpeiesieHrue JBOMHBIX U CMEIIaHHBIX cojie. [[puBeauTe o nBa npumepa Kaxaoro Tumna
3THUX coJiell 1 Ha3oBUTe uX. [IpuBeaure ux rpadguueckue GopMyIsbl.

13.Jlaiite onpeneneHue MnoHATHS rpaduueckoit popmynsl coenuHenus. [Ipuseaure rpaduyeckue
dopmynel coequnenuit: VOSO,4, CrOHSO3, HBrO,, CaHPO,. K kakum kimaccaM OTHOCATCS 9TH CO-
€IMHEHUS, JaiiTe UX TPaJuIMOHHbIC Ha3BAHUSI.

14.[laliTe onpeneneHue MOHATUSA CTENIEHb OKUCIEHUS 3JIEMEHTa B COeIMHEHHH. PaccuuTaiite crte-
eHH OKHUCIICHHUS dIeMEHTOB B coeauHenusax K,Cr,0O7, HsPOs, SiOs%, Cry(S0y)3, maiite ux Tpaau-
LINOHHbIE HA3BaHUSI.

15.Metadochopnast u oprodhochopHas KUCIOTHI — HA YTO YKA3BIBAIOT MCIOJI30BAHHBIC TPUCTAB-
ku? IlpuBeaure rpaduueckue GopMybl ITUX KUCIOT.
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16.ITpuBenure oObuHBIE U Tpaduueckre HOPMYIBI XJIOPCOACPIKAIUX KUCIOT, COOTBETCTBYIOIINX
CIEAYIOUIMM CTEIEHSIM OKHUCiIeHus xJjopa: -1, +1, +3, +5, +7. [IpuBenure TpaguliluOHHbIE HA3BAHUS
3TUX KUCIOT. Ha 9TO yKa3bIBalOT UCIIOJIB30BAHHBIE B HA3BAHUSX OKOHYAHMUS?

17. CocTaBbTe MOJICKYJISIPHBIC U MOHHBIC YPABHEHHUS PEAKIIUN, C TTOMOIIBI0 KOTOPBIX MOXKHO OCY-
LIECTBUTH CICAYIOIINUE MPEBPAIICHUS:

5—-50,—-503—»H,504,—~CrOHS0O,—~Na,SO,—~NaHSO,

18 HazoBuTe KOMIUICKCHBIC COCIUHEHUS. YKAXKHUTE 3aps]] KOMIUIEKCHOTO MOHA, CTETICHh OKHCIIEe-
HUS U KOOPJAMHAIIMOHHOE YKCIIO MOHA-KOMIUIEKCO0Opa3oBarTels, a TAaKyKe ACHTAaTHOCTh JINTaHIOB.
Nas[Ag(S20s)2]; [Co(NH3)e]Cly; [Be(OH)2(H20).]

19.3anumTe ypaBHEHHE PEaKIMK B MOJICKYIsipHOM 1 noHHOM Buje: Cry(SO4); + BaCl,—

Pa3nen 2. rema: 2.1. JlabopatopHas padora Ne3
«CTpoeHHre aToMa U TIEPHOINIECKasi CHCTeMa XUMHUYeCKuX 3aeMeHToB JI.1.Meneneea»

1.Mogens bopa crpoenus atoma. [locrostnnas PunOepra, ee uncieHHOe 3HaUSHHE.

2.IlonsTHE OpOUTATIE.

3.®Pu3HyecKnil CMBIC U 3HAUEHUS, IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®du3nueckuil CMbICT U 3HAUYEHUS, IPUHUMAEMble OpOUTAIbHBIM KBAHTOBBIM YHCIIOM.

5.Buz 3neKkTpoHHBIX 0051aK0OB (OpOuTasieil) M1 COOTBETCTBUE MEXKIY UMCIEHHBIMU U OyKBEHHBIMU
0003HaYCHUSIMUA OPOUTAIILHOTO KBAHTOBOT'O YHCIIA.

6.®Pu3HUeCKUi CMBICI U 3HAYCHMsI, IPUHUMAEMbIe MAarHUTHBIM KBAaHTOBBIM 4HCIOM. CBS3b 3THX
3HAYCHHI ¥ YKcia S-, P-, d- u f-opOuraneii.

7.®u3HYECKN CMBICI U 3HAYEHUS, IPUHUMAEMbIE CIUHOBBIM KBAHTOBBIM YHCIIOM.

8.YcroBHas 3amuch YIHEPreTUYECKOM TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opMyIHpOBKa U PU3UUECKUI CMBICT MPUHIIMIIA MUHUMYyMa SHEPTUH.

10.®opmynupoBka u ¢puznueckuil cMpica npuHnuna [laymm.

11.®opmynupoBKa 1 (PU3NYECKHI CMBICI TpaBUiIa XyHJa.

12.®opmynupoBka npasuia KiieukoBckoro.

13.YUto Ha3bIBaeTcs 3JEKTPOHHOM KoH(urypauuedt aroma? I[IpuBenuTe HOJIHYIO 3JEKTPOHHYIO
KOH(UTypaluio aToMa 3JIeMeHTa ¢ 3apsaaoM saapa S1.

14.Paccunraiite MakKCUMalIbHOE YHCIIO AJIEKTPOHOB, KOTOPBIE MOTYT HaxoauThcs Ha 3P u S5f opou-
TaJsAX.

15.IIpuBenute coBpeMeHHyIo hopmynnpoBky Ilepuonndeckoro 3axona J[.11.Menneneena.
16.0Onpenenenre u GU3NUECKUN CMBICI HOHATUN: 3PPEKTUBHBIN 3apsa AApa, MOCTOSHHAS SKPaHU-
pOBaHUs.

17.1lonsiTust paguyca atoma U MoHa. Kak m3MeHsieTcsl panyc 4acCTUIbI IPU MEPEXOJIE: aTOM — €ro
MIOJIOKUTEIBHO 3apSKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3apSKEHHBIN HOH?

18.Kak 1 mouemy U3MEHSIOTCSA paguychl aTOMOB IIPU NIEPEMEILICHUH BJOJIb IIEPUOA CIIEBA HAIIPABO
U TIpY NePEMEIICHNN CBepXY BHU3 BJIOJIb TJIABHBIX U MOOOYHBIX MOATPYMI?

19.0mnpenenenrie NTOHATUS SHEPTHS NOHU3ALNH, €IMHUIIBI €€ U3MEPEHHUS U XapaKTEP €€ U3MEHECHUS
B [IEpPUOJAX U IpyIIIax.

20. OmpeneneHne TOHSATHS SHEPTHUS CPOJICTBA K AJIEKTPOHY, SAMHUIIBI €€ U3MEPEHHUS U XapakTep ee
M3MEHEHUs B IIEPUOAAX U IPYyIIIax.

21.ITonaTne u GU3NYECKUA CMBICH IEKTPOOTPUIIATETLHOCTH 3JIEMEHTOB 110 Mainkeny. Equnuibt
€€ U3MEPEHHUs U XapaKTep U3MEHEHHUs B [IEPUOAaX U IPyIIax.

22.OTHOCUTENBHBIE JIEKTPOOTPULIATENBHOCTH 1O 110JIMHTY: Kak OIEHMBAIOTCSA U 3aKOHOMEPHOCTH
M3MEHEHUs UX 3HAYCHUH B NIEPUOJAxX U IPYIIIAX.

23. HanumuTe 31€KTpOHHBIE (bOpM;’J‘ILI IIPUBEACHHBIX HIKE HOHOB. K CeMENCTBY KaKHUX 3JIEMEHTOB
OTHOCSITCS aTOMBI 3THX HoHOB? Sn°, Mn~", Cu2+, Cr3+, s%,

3amaHusi sl NPAKTHYECKHUX PadoT (TeKylnii KOHTPOJIb, IPUMePHI)
®parmeHT K TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEaAKIHN»
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3ananue 1. UccienoBanue OKMCJINTEIbHBIX CBOMCTB MEPMAHIAHATA KA B KHCJIOH cpeje.
Hnst pactBopa ¢ pH, 3a1aHHBIM BapuaHTOM, PACCUUTHIBAIOT 3HAYEHHUE 3JIEKTPOJHOIO MOTEHIIHAJIA
CIeNyIOEel OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOW CHCTEMBI:

MnO, + 8H" + 5¢ = Mn?" + 4H,0,

- 2+
CCJIM KOHICHTPAIA MnO4 u Mn , 4 TaK)XKC TEMIICpaTypa U JaBJICHUEC COOTBETCTBYIOT CTaHAAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAUEHUE 3JIEKTPOAHOIO MOTEHIIMANA CO CTAaHIAPTHBIM U JIETAI0T BbI-
BOJI O BJIUSIHUM CPE/Ibl HA OKUCIIUTEIbHBIE CBOMCTBA IEPMaHTaHAT-UOHOB.

CtposiT rpaduK 3aBUCUMOCTH OKUCIUTENbHOTO noTeHnuana MnO, /M n’ or pH cpensl. Ilpu xakux
pH Bo3MokHO BoccTaHOBIIeHHE HOHOB MNO,4” noHamu:

I', Br’, CI"? IToka3siBaroT 3TH 001acTH Ha rpaduke.

3ananue 2. BoccraHoB/ieHNe NepMaHraHaTa Kajus B pa3jJIMYHbIX cpeaax.

B Tpu otaenbHbIe MPOOUPKHU C PACTBOPOM MEpPMaHraHaTa Kajius J00aBISIOT pa30aBiICHHYIO CEPHYIO
KHCIIOTY, TaKOH k€ 00beM BOJIbI M KOHIICHTPUPOBAHHBIN PACTBOP IIEJIOYHU. 3aTeM B KaXKIyIO H3 MPOOU-
POK MpUOABISIIOT CBEKEMPUTOTOBIEHHBINH pacTBOp cynbduta HaTpusi NaSOs. g oObsicHeHus HabmII0-
JaeMOI'0 UMEIOT BBUJY, UTO B KUCJION cpesie 00pa3yroTcs MOHbI Mn?*, B HeirpansHOU - MNO, 1 B cuitb-
HOILIEJIOYHOU cpesie - MOHBI MnO4Z. [Tonb3ysick MOHHO-RJIEKTPOHHBIM METOJIOM, COCTaBISIIOT IOJIHBIE
YPAaBHEHUs pEaKIUil.

Ha ocHOBaHuU BBIUMCIICHHBIX 715 BceX peakuuit 3HaueHnit J1C aenarot BbIBOJ 00 OKUCIUTENbHOM
CTIOCOOHOCTH MepPMaHTaHaTa Kajusl B KHCJIOH, HEUTPAIBHOM U IIEIOYHOM cpenax.

3ananue 3. AHaJuU3 32JaHHON OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM PeaKIMu.

Hnst 3amaHHOM mapbl BemIeCTB (B COOTBETCTBHHM C WHIWBHAYaJIbHBIM BapHAHTOM) OIPEICISIOT
OKHUCJIUTENb U BOCCTAHOBUTEIb, paccunThiBatoT D/[C myisi cTaHIapTHBIX YCIOBUI U OLIEHUBAIOT BO3MOX-
HOCTBH CaMOTIPOU3BOJILHOTO MPOTEKAHUS PEAKIIMH MEXTy HUMHU.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIISIIOT MOJTHOE YPABHEHUE PEAKLIUH.

3ananue 4. CpaBHeHHe OKHCIUTEIBLHO-BOCCTAHOBUTEILHBIX CBOWCTB BelllECTB.

Jns 3amaHHOTO BemiecTBa (B COOTBETCTBHM C MHIUBUIYaIbHBIM BapUAHTOM) OMPEACISIOT CTeIEHI
OKHCJICHUSI aTOMOB M OTMEYAlOT, OKHCIUTENIEM WM BOCCTAHOBUTEJIEM MOXET OBITh ATO BEHIECTBO B
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax. [Ipu HeoOX0auMOCTH HCTONB3YIOT 3HAUYEHUs CTaHIapT-
HBIX JIEKTPOJIHBIX MOTEHIIUAJIOB.

W3 mpuBEIEHHOTO CMHCKAa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPbIE MOTYT B3aHUMOJEICTBO-
BaTh C 33/IaHHBIM BEIIIECTBOM.

VYKa3pIBalOT B MPEIOJIaraéMbIX PEaKIMsSIX OKUCIUTENh W BOCCTAHOBHUTENb, paccuuThiBaioT DJ[C
JUTSI CTAHTAPTHBIX YCIOBHM.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIISIIOT MOJHBIE YPABHEHUS PEaKIIUid

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK W YPOBHEiHl () OPMHPOBAHHBIX KOMIICTCHIIHIA

Yposens chopmu-
POBaHHBIX KOMIIE- Ornenka [Nosicnenus
TEHUUH

Teopernueckoe copepaHrue Kypca OCBOCHO TTOJTHOCTHIO, BCE
MIPelyCMOTPEHHBIE MPOTpaMMOi 00yUeHHUs yueOHbIe 3aJaHHsl BbI-
TTOJTHCHBI.

OOyyaromuiicss JAEMOHCTPUPYET CIIOCOOHOCTh TPUMEHSTH
S» €CTECTBEHHOHAYUYHbIE 3HAaHM B 00JacTH MpodeCcCHOHATBLHON es-
Bricokuii (oTmumo) TEJIbBHOCTH B paMKaX U3y4YEHHOM AUCLMIUIMHBI, @ B YaCTHOCTH: JiE-

MOHCTPHPYET CITOCOOHOCTH 0OOCHOBAHHOTO BHIOOpA YCIIOBUM TPO-
TeKaHUs, BEIOOpA PeareHTOB U UX KOJIHMYECTBEHHBIX COOTHOIICHHIA,
($ha30BOro COCTOSIHMSL JIJIs1 ONITUMAIBHOTO MPOBEIECHUS XUMHUECKUX
MPOLIECCOB. YCIEUIHO MPUMEHSET 3HAHMUSI OCHOBHBIX 3aKOHOB XH-
MUU, CTPOEHHUSI U PEAKIMOHHON CIIOCOOHOCTH BEIIECTB ISl pelie-
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Orenka

Tlosscuenus

HUS TIOCTaBJIEHHBIX 331a4. CriocoOeH MpOBOAUTH aHATU3 MOJTyYeH-
HBIX JaHHBIX, JeJIaTh MPaBUIbHBIC, HAYYHO 0OOCHOBAHHBIE BHIBOBI.
['oToB npemiarate CBOM CIOCOOBI PEIICHUS TTOCTABJICHHBIX 3a/1au.
["'oToB paboTaTh Kak B KOMaHJe, TaK U UHAUBHIYAJIbHO.

bazosniit

«@»
(xoporo)

TeopeTnueckoe cofepxkaHue Kypca OCBOEHO IIOJIHOCTbIO, BCE
[PelyCMOTPEHHBIE MPOrpaMMoi 00yueHus: yueOHbIe 3aJaHHsI BbI-
IIOJIHCHBI C HC3HAYUTCIIbHBIMHU 3aMCUYaHUAMMU.

OOyyaromuiicss JAEMOHCTPUPYET CIOCOOHOCTh MPUMEHSATH
€CTeCTBEHHOHAYYHbIE 3HAaHHUS B 00jacTu mpodeccHoHaIbHON Aes-
TEIbHOCTU B paMKax H3YYEHHOW NUCUUIUIMHBI, & B YacCTHOCTH:
CIoco0€H MPOBOAUTH OOOCHOBAHHBIM BHIOOP ONTHUMAIBHBIX YCIIO-
BUU MTPOTEKAHUS PEaKIUii, 3HAET CIIOCOOBI BIUSAHUS Ha XUMHUECKUN
MPOIIECC C LETbI0 €r0 YCUJICHUS WM OCTaHOBKH. OOydarommuiics
UCIIOJIb3YET OCHOBHBIE 3aKOHBI XMUMHH JUIsl PEHICHUS KOHKPETHBIX
3a/1a4, HA OCHOBE 3HAHUW O CBOKCTBAX M CTPOCHHUU BEILECTBA IPO-
BOJUT MOAOOp pPeareHTOB, CIOCOOEH MPOBOJUTH AHAIU3 MOJIYYCH-
HBIX JJAHHBIX, HO JOIYCKaeT HETOYHOCTH B (POPMYJIMPOBKAX U BbI-
BOJIax.

[Toporosslii

«3»
(ynoBnerBopu-
TEJHHO)

Teoperuueckoe cojepkaHHE Kypca OCBOEGHO YacTHUYHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOil 00yUeHHS yUeOHBIX
3aJlaHUH BBIIIOJHEHO, B HUX UMEIOTCS OIIHOKH.

OOyyaronuiicss 4aCTUYHO CHMOCOOCH MPHUMEHSTh €CTECTBEH-
HOHAy4YHbIE 3HaHUS B 00J1acTU TPO(YECCHOHATLHOMN JIEATETLHOCTH B
paMKax M3y4€HHOW JUCLMIUIUHBI, & B YACTHOCTU: MOXKET MOJ PYKO-
BOJICTBOM OCYIIECTBIJISITH BHIOOP ONTHMAJBHBIX YCIOBHUM MPOTEKa-
HUS peaKIUi U BO3MOXHOCTH BIUSIHUS Ha CMEUIEHUE XUMHUYECKOTO
paBHOBECHUSI, C IEIbI0 YBEIUYCHHUS BBIXOJA MPOIYKTOB PEAKIUU.
CnocobOeH mon0oupare peareHThl AJis PElIeHUs MOCTABIEHHBIX 3a-
Jad, TP 3TOM HCIIOIB3YeT 3HAHUSI 3aKOHOB XUMHH, CTPOCHUS Be-
[IECTBA M €r0 XMMHUYECKON akTUBHOCTH. CrocOOeH MPOBOANTH aHa-
T3
MOJIYYEHHBIX PE3YJIbTATOB UCCIEAOBaHUS, AOMYCKasi HE3HAYUTEb-
HbIE OIIHOKH.

Huskuit

«2»
(HeynoBneTBO-
PHUTENBHO)

TeopeTnueckoe cojep)aHUE Kypca HE OCBOCHO, OOJBIINH-
CTBO MPEAYCMOTPEHHBIX MPOTrPaMMOi O0ydeHUsI YICOHBIX 3aJlaHUi
100 HEe BBIMOJIHEHBI, MO0 cofepk aT TpyOble OMIUOKH; TOMOTHH-
TebHAsI CaMOCTOSsITeNIbHAS pa0doTa HaJl MaTepPHAJIOM HE MpHBENIa K
KaKOMY-ITH0O 3HAYUTEILHOMY TMOBBIIICHUIO KaueCTBA BBITIOTHEHUS
y4eOHBIX 3aaHUH.

OOyyaromuiics He CHOCOOEH NMPHUMEHATh €CTECTBEHHOHAYY-
HBIC 3HAHMS B 00JIaCTH TIPOPECCHOHATBHON JEATSIILHOCTH B paMKax
M3YYEHHOUN MUCIHILIMHBL, 2 B YACTHOCTH: HE 3HAET OCHOBHBIX 3aKO-
HOB XUMUH, TUIOXO MPECTABISET BO3MOXHOCTh MX HCIIOIh30BAHUS
IIPU IIPOBEICHUM BBIUMCICHUN [0 ypaBHEHMAM peakuuil. Mmeer
ciabple MpeCTaBICHUS O CTPOCHUH BEIIIECTB M UX XUMUYECKOHN aK-
TUBHOCTH, O CIIOCO0aX MPEBpAIICHUs OJHHUX BEIIECTB B JPYyTUe, HE
BIIQZICET METOJaMHU BBIOOpA ONTUMAIBHBIX YCIOBUH MPOTEKAHHS
peakiuii ¥ BO3MOXXHOCTH BIIMSIHUS Ha CMEIICHHE XHUMHYECKOTO
paBHOBECHS, C IICJIBIO YBEIMYCHHS BbIX0/a TPOTYKTOB peakiuu. He
Croco0eH MoI0MPaTh PeareHThI I PEIICHUs TOCTABICHHBIX 3a/1ad.
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Yposens chopmu-
POBaHHBIX KOMIIE- OreHka [NosicHeHus
TEHUUHN

He Bnaneer HaBbikaMu 000OIIEHUSI U OLEHKH MOJYYECHHBIX Pe3yilb-
TaTOB UCCIIECIOBAHMUS.

8. Meronnyeckue yKazaHus JJIsl CAMOCTOSITEJIbHOM Pa0doThl 00y4al0IUXCs

CamocTosTenbHast paboTa CiocoOCTBYET 3aKpEIICHUIO HABBIKOB PAaOOTHI ¢ y4eOHOM U Hay4yHOMU JIH-
TepaTypoi, OCMBICIICHUIO U 3aKPEIUICHUIO TEOPETHYECKOr0 MaTepuaia, CIOCOOHOCTH HCIOIh30BaTh OC-
HOBHbIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO(HECCHOHATBHON IS TENbHOCTH.

CaMocTtosiTenbHasi padoTa BBIMOJTHICTCS BO BHEAyIUTOPHOE (AyIUTOPHOE) BPEMs MO 3aJaHUI0 U
IIPU METOMYECKOM PYKOBOJCTBE MPEIo/IaBaTelsl, HO 0e3 ero HelmoCpeICTBEHHOIO y4acTus (IIpU YacTHY-
HOM HEIOCPEICTBEHHOM YYaCTHUH MPETIOIaBaTelIsl, OCTABIISIONEM BEAYIIYIO POJIb B KOHTPOJIE 32 paboTOM
CTYICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKaIaBpOB pa3HO0Opa3Hbl. OHHM BKIIIOYAIOT B CeOsl M3yde-

HUE y4yeOHOH, HAyYHOH M METOJIMYECKOW JTUTepaTyphl, MaTEpUaIOB MEPUOIUIECKUX W3IaHUH C TpUBIIe-

YEHHEM 3JICKTPOHHBIX CPEACTB O(PHUIIMANBHOM, CTaTUCTUYECKOH, MEPUOTUIECKON W HaydHOU MH(OpMa-
LUU.

B mporuiecce u3yuenuss AucuuIinHbl «Xumus» O6akanaBpamu HanpasineHus 35.03.02 «Texnonorus

JIECO3arOTOBUTENIFHBIX U JIePeBONEPepadaThIBAIONINX TPOU3BOACTBY OCHOGHBIMU BUOAMU CAMOCMOS-
menbHOU pabomol SIBISIOTCSA:

- MOJATOTOBKA K ayAUTOPHBIM 3aHATUSM (JEKIUSIM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOIMX 3aJJaHUM;

- caMOCTOsTeIbHasl paboTa HaJ OTIEIbHBIMA TEMaMHU y4eOHOW MUCIUILUIMHBI B COOTBETCTBHH C

y4€OHO-TEMATUYECKUM TLJIAHOM;

- MIOJTOTOBKA K DK3aMEHY.

Ha 3aHATHAX JNEKIMOHHOrO THUIIAa MpenojaBaTellb M3JaraeT U pa3bsCHIET OCHOBHbIE, Hanbosee
CIIOKHBIE TIOHSATHUS TEMBI, a TAKXKE CBSI3aHHBIC C HUMH TEOPETUYECKHE U MPAKTHUECKHUE POOJIeMBbI, JaeT
PEKOMEH/Iallii Ha BBIIOJIHEHNUE CAMOCTOSITENIbHOM paObOTHI.

B xope nekuuii 00y4aromumMces peKOMEeHIyeTCs:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOT0 MaTepuaa;

- oOpamaTh BHUMaHUE Ha ONpeAeNeHUs TOHITHIA, (POPMYITHPOBKU 3aKOHOB M MX MaTeMaTUYECKOe
BBIPOKEHHE, MOJOKEHHS, PACKPHIBAIOIINE COJIEPKAHUE TE€X WM MHBIX SBJICHUM M MPOIIECCOB, HAYYHbBIE
BBIBO/IbI U MTPAKTUUECKUE PEKOMEH/IALINH 110 UX MPUMEHEHHIO;

- 33/1aBaTh MPEINO/IaBATEI0 YTOUYHSIOIIME BOIPOCHI C IIEJIbI0 YSACHEHUS! TEOPETHUYECKHUX IOJIOXKe-
HUM, pa3pelieHus CHOPHBIX CUTYaluH.

B paboumx KOHCIEKTaxX jKelaTeIbHO OCTAaBISATH TOJIA, HA KOTOPHIX BO BHEAYAMTOPHOE BpeMs
MOXKHO C/IeTIaTh TTOMETKH M3 y4eOHO-METOJUYECKOr0 0OeCTIeUeHHs sl CaMOCTOSTENIbHON paboThl 00Y-
YalOIIMUXCS, JOMOJHAIOIMIET0 MaTepHhal MPOCIYIIaHHOW JIEKIIMH, a TaKKe MOMETKH, MOJYepKHUBAIOIINE
0CO0YI0 B&KHOCTD T€X UJIM MHBIX TEOPETUUECKHUX MOJIOKESHUH.

Jlns ycnemHoro oBia/ieHus KypcoM HE0OX0AMMO MoceniaTh Bee JIEKIUHU, TaK KaK TeMaTHYeCcKUui
MaTepuai B3auMOCBS3aH MEXIy co0oil. B cnyuasx mpomycka 3aHATHS CTYACHTY HEOOXOIMMO CaMOCTOS-
TEITFHO M3YYUTh MaT€pUal U OTBETUTh HAa KOHTPOJBHBIC BOMPOCHI MO MPOIYIICHHOW TeMe BO BpPEMs MH-
JTUBUAYAIbHBIX KOHCYIbTAIIUN.

JlaGopaTopHble 3aHATHS — 9TO aKTUBHAs (hopma yuebHoro nporecca. [Ipu moaroroske k y1adbopa-
TOPHBIM 3aHATHSM OOy4aromeMycss HEOOXOJUMO H3yYUTh OCHOBHYIO JIMTEPATYpPY, O3HAKOMHUTCS C JO-
MOJIHUTENBHON JIUTEPaTypoid, y4ecTb PEKOMEHJAINK MpenoAaBaress. TeMbl TEOPETUUECKOTO CoaepKa-
HUS TPEIONIarafoT JTUCKYCCHOHHBIN XapakTep oOcCyxkaeHus. bonbimas 4acTh TeM AWCIHHUIUIAHBI HOCHT
MPAKTUYECKUM XapakTep, T.€. MPEeojaraeT BHIIOJHEHHE JIa0OpaTOPHBIX 3aJaHUil M pellleHue 3ajad,
aHAJIN3 MPAKTUYECKUX CUTYyaIUH.

BaxHOW YacThiO CaMOCTOATENBHOM pabOTHl SBISETCS YTEHHE YYeOHOW W HAYYHOM JIUTEpaTypBhl.
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OcHoBHas (yHKIMS YIeOHUKOB — OPUCHTHPOBATh CTYAECHTA B CUCTEME 3HAHH, YMEHUI U HABBIKOB, KOTOPbIE
JOJDKHBI OBITH YCBOCHBI OYAYIIMMH CHICIUAIMCTAMU T10 TAHHOW TUCIUITIAHE.

Ompoc o Teme 1abopaTopHOit paboOThl TPEACTABISIET COOON OTBETHI HA MOCTABICHHBIC BOIIPOCHI
nepes; 1abopaTOpHOH paboTol W Tmocie e€ BhIMOMHeHHs. V310KeHHe B MUChbMEHHOM BHJIE PE3YJIbTaTOB
HKCHEPUMEHTA U TEOPETUUYECKOTO aHajHM3a WM PEHIeHue 33Ja4M 1o omnpeneiaeHHoi teme. Conaepxanue
WH/IMBUIyAIHBIX BOIPOCOB IO TEMaM JIA0OPAaTOPHBIX paOdOT OPUEHTHPOBAHO Ha TMOATOTOBKY OakaiaB-
POB IO OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBINOJIHEHUS MO3BOJISET MPETOAaBaTeNsIM CYIUTh O XOJe
CaMOCTOSITEIILHOU pabOThl 0aKaIaBpOB B MEKCECCHOHHBIN MIEPHO] U O CTETICHH UX IMOATOTOBKHU K dK3aMe-
HYy.

[ToaroToBka K AK3aMeHy IPEIOIaraer:

- U3y4YECHHUE OCHOBHOM U TOIIOJIHUTEIILHOM JINTEPATYypPHI;

- U3y4eHHUE KOHCIICKTOB JICKIINH;

- y4acTHe B IPOBOJMMBIX KOHTPOJIBHBIX OIPOCAX.

9. [lepevyennb MHGOPMAIMOHHBIX TEXHOJIOTHIA, HCI0JIb3yEeMbIX
MPH OCYLEeCTBJIEHUH 00Pa30BaATEILHOIO NpoLecca Mo JUCHHUILINHE

JUisl yCTIEIHOTO OBJIQACHUS TUCLMITIIMHOMN UCIIONIBb3YIOTCS ClIeAYIoIe UH()OpPMAIMOHHBIE TEX-
HOJIOTUU OOyUYEHUS:

* [lpu npoBeneHHU JISKIMH HCHONB3YIOTCS MPE3CHTalMd Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CAWTHI, HCIONIB30BAHUE BHICOMATCPHAIIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

e JlaOopaTopHble 3aHATHS IO JUCUUIUIMHE IPOBOAATCS B CHELUAIN3UPOBAHHOW yueOHOU
ayJAUTOPUH.

JlaGoparopHble 3aHATUS MO AUCLUUIUIMHE MPOBOJSATCS C MCHOJB30BAHUE PA3IMUHOrO J1abopaTop-
HOro 000py/I0BaHHUs, a TaKXKe Ha Ja0OpaTOPHBIX CTEHJaX-ycTaHOBKax. Ha 3aHsaTuu oOydaromuiics 3Ha-
KOMUTCSI € (U3UKO-XMMHUYECKMMH METOJaMU aHaiu3a OOBEKTOB OKpY’Kalolled cpelpl, padoToil u
YCTPONCTBOM MbljI€ Ia3004HCTHOTO 000PYIOBaHMS M PUOOPOB, HCIIOJIb3YEMbIX NP MCCIeI0OBaHUU 00b-
€KTOB OKPYKArOIIEH Cpe/bl, YUUTCS TOTOBUThH CTaHIAPTHBIE PACTBOPHI, CTPOUTH KaJIMOPOBOYHEIE Tpadu-
KU U T.II.

B mpomecce u3ydeHHs] MUCHMIUIMHBI YYEOHBIMH IIETSIMH SIBIISIFOTCSI TIEPBUYHOE BOCIIPHUSTHE
y4eOHOM MH(OpMaIK O TEOPETUUECKUX OCHOBAX M MPUHIUIAX PAOOTHI C JOKYMEHTaMH (KapThl, TUIaHBI,
CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3alIOMUHAHKE, a TAKKe CTPYKTYPUPOBAHHE IMOJyYCHHBIX 3HAHUN U
pa3BUTHE UHTEIJIEKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX HA CIIOCOOBI JESITEIbHOCTH PENPOLYKTHBHOIO
xapakTepa. [locpencTBOM HCIONB30BAaHHUS ITUX WHTEUICKTYalbHBIX YMEHHH JOCTHTAIOTCS y3HaBaHHE
paHee YCBOEHHOI'O MaTepHajia B HOBBIX CHTYallUsX, IPUMEHEHHE a0CTPaKTHOTO 3HAHHUS B KOHKPETHBIX
CUTYaIHsX.

JUist MOCTHMXKEHUs ATHUX LeNed HCIOJIb3YIOTCS B OCHOBHOM TPaJMIMOHHBIE MH()OPMATHUBHO-
pa3BUBAIONINE TEXHOJOTHH OOYYEHUS C YUETOM PAa3IMYHOTO COYECTAHHS IMACCUBHBIX QOpM (JIEKIHs, Ja-
O6opaTopHOE 3aHATHE, KOHCYJIbTAIUS, CAMOCTOATEIbHAs paboTa) U PENPOIYKTUBHBIX METOJIOB 00ydeHUs
(moBecTBOBaTENIbHOE M3JI0XKEHHE YueOHON MHpOopMaIK, 00bSICHUTEIbHO-UILTIOCTPATUBHOE U3JI0KEHHE)
U J1ab0paTOPHO-MIPAKTUYECKUX METO/I0B 00ydeHHUs (BBIIOJHEHHE KelCc-3aaHni, pacueT 3K0OH03aIUTHO-
ro o0opy0BaHus).

YHuBepcuTeT obecredeH HeOOXOIUMbBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTrpaMMHOI0 obecriede-
HUSI:

®  CeMelCTBO KOMMEPUYECKHX OINEPallMOHHBIX cucTeM cemeiricTBa Microsoft Windows;

e oducHsIif nakeT npunoxxeHuit Microsoft Office;

e [porpamMMHasi CHCTeMa JUIsi OOHApYKEHUSI TEKCTOBBIX 3aMMCTBOBAaHMI B YU4EOHBIX M HAYUHBIX
pabotax «AHturuiaruat.BY3y;

®  JIBYX- M TpEXMEPHAsi CUCTEMA aBTOMATU3MPOBAHHOIO MPOEeKTUpOoBaHus U yepueHuss AutoCAD.

10. Onucanue MaTepUAIbLHO-TEXHUYECKOH 0a3bl, HEOOXOIMMO¥ /1 OCyIIeCTBJIEHUSI
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06p33OBaTeﬂbHOF0 nmpounecca mo ITMCumMIlinHe

Peanmu3anus yaeGHOTO mpoIiecca OCyImECTBISIETCS] B CIIEIUABHBIX YIEOHBIX ayJUTOPUSIX YHHBEP-
cuTeTa ISl MPOBEICHUS 3aHITHI JISKIIMOHHOTO TUIIA, Ja00pATOPHBIX 3aHATUH, TPYIIOBBIX U UHAUBUIY-
QJIbHBIX KOHCYJIbTAIM, TEKYIIETO KOHTPOJISI ¥ IPOMEKYTOYHOM aTTecTanuu. Bee ayTuTOpun yKOMILICK-
TOBAHbI CICIHUATM3UPOBAHHOW MEOCNbI0 M TEXHHMYECKHMMH CPEICTBAMH OOYYCHHUS, CIYKAUIUMH JIJIs
npencTaBicHuss y4eOHOW uHpopManuu Oonbinoi ayguropuu. [Ipm HeoOXomuMocTH O00yJaroImUMCs
npeJyIaraloTcss Habophl IEMOHCTPAIIMIOHHOTO 000pYIOBaHUS U y4eOHO-HATIISIHBIX MOCOOUH, obecredn-
BaIOIIME TEMATHYECKUE WILTIOCTPAIIHH.

CamocrosTenbHas padoTa 00y4arOUIMXCsl BBITOMHICTCS B CIICIUAIN3UPOBAHHON ayJMTOPUH, KO-
Topas o0opyaoBaHa ydeOHOH MeOeIbl0, KOMIBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO ITOJKIIOUCHHUS K
cetn «MHTEpHET» M 00ECIIEYCHUEM JIOCTYIIA B AIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEILy
YIITY.

Ecth nomernienue uist XpaHeHHS U MPOPUIAKTHYECKOTO 00CITY)KUBAHHSI Y4€OHOTO 000PYI0BaHUSI.

TpedoBanus kK ayauTOpusM

HanmenoBanue crienuaabHBIX IOMEIIEHUNA
Y TIOMEIIEHUH JIJIsl CAaMOCTOSTEIbHOU pado-
TEI

OcHaIlleHHOCTH CIIEUaIbHbBIX TOMEILEHUI
Y TIOMEIIEHHUH [T CAMOCTOSTEIIbHONW PabOTHI

Cromnbl, cTynbsi, pabouee MeECTO, OCHAIEHHOE
KOMITIOTEPOM C BBIXOJIOM B ceTb WHTepHeT u
AIIEKTPOHHYI0 MH(OPMALMOHHYI0 00pa3oBaTelb-
HYIO Cpelly, a TakXKe: dKpaH, MIPOEKTOp, MapKep-
Has nocka, Taomunei [[.M.MenneneeBa, TaOnu-
namMmu ¢ PsoM CcTaHIApTHBIX SJIEKTPOIHBIX TO-
TEHILIMAJIOB, PAaCTBOPUMOCTH COJIEM U OCHOBAaHUU
B BOJE, CTEICHEH AucCOoIUanyuy ClaalbIX DJIeK-
TPOJIUTOB, KOHCTAHT YCTOWYMBOCTH KOMILIEKC-
HBIX COEAMHEHUH U T.I., a TaKKe JaOOPaATOPHBIM
CTOJIOM, OOECIEeYMBAIOIIUM POBEJCHHE BO Bpe-
Ms JICKIIUU JEMOHCTPAIMOHHBIX OIBITOB, CTEH/I
OXpaHbl TPy/la U TEXHUKH O€30MacHOCTH
VYyeOnast nmaboparopust Ajs MpoBeeHus: Jabopa-
TOPHBIX 3aHSATUH, OCHAIllEHHas J1abopaTOPHBIMU
CTOJIAMH W CTYJbsAMH, IKaamMu sl XpaHEHUS
PEaKTUBOB, J1a00OPATOPHBIMH yYCTAaHOBKAMHU, KOM-
MJIEKT YYEOHO-HATJISITHBIX MaTEepPHAIOB XHMHYE-
CKOM MOCYJION U peaKTUBAMH.

Crombl, CTyNbs, 9KpaH, MpoekTop. Paboune mecta
CTYJIEHTOB, OCHAILEHbl KOMIIBIOTEPAMHU C BBIXO-
JIOM B ceTb MIHTepHET U 3JeKTpOHHYI0 HHpOpMa-
[IMOHHYIO 00pa30BaTENbHYIO CPEy.

[Tomemenue it IEKUMOHHBIX M MPaKTHYE-
CKMX 3aHSATHUM, TPYIIOBBIX W HWHAUBUIY-
AJbHBIX KOHCYJIbTAIIMM, TEKYIIEW U TpoOMe-
JKYTOUYHOW aTTECTALUH.

[Tomernienue 11t 1a00PaTOPHBIX 3aHATUI

[TomerieHus A1t CaMOCTOSTENIbHOM pabOThI

[Tomemenue 1ist XpaHeHus: U MpodUIaKTU-
4eCKOro oO0CIyXHBaHHS Y4eOHOTO 00O0py-
JOBaHUS

Pacxonnbpie MaTepuanbl AJii peMOHTa M 00cCiy-
JKUBaHUs TEXHUKH. MecTa s XpaHeHHUs 000py-
JIOBAHUS.
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